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

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

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.
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Each descriptor area comprises header fields and zero or more item descriptor areas. The header fields
are specified in Table 5, “Fields in SQL/CLI row and parameter descriptor areas”. The header fields include
a COUNT field that indicates the number of item descriptor areas and an ALLOC_TYPE field that indicates
whether the CLI descriptor area was allocated by the user or automatically allocated by the SQL/CLI
implementation.

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

Each CLI item descriptor area consists of the fields specified following “Status record fields” in 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.
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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 first AD item descriptor areas in APD:

i)

ii)

For each of the first AD item descriptor areas ADIDA in APD:

i)

If the number of item descriptor areas in which-the value of LEVEL is 0 (zero’E isnot D,

then an exception condition is raised: dynantic SQL error — using clause does
dynamic parameter specifications (0700 1)

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

1) Thevalue of the host variable addressed by INDICATOR POINTER is not]
2)  Atleast one of the following is true:

A)  TYPE doesmotindicate ROW and the item descriptor area is not sul
to anitenrdescriptor area for which the value of the host variable 4
by the INDICATOR POINTER is not negative.

B) _TYPE indicates ARRAY or ARRAY LOCATOR.
(&)~ TYPE indicates MULTISET or MULTISET LOCATOR.

3).5\The value of the host variable addressed by DATA_POINTER is not a va
of the data type represented by the item descriptor area.

If the OCTET LENGTH POINTER field of ADIDA has the same non-zero valud

ot match

SQL error

negative.

pordinate
ddressed

id value

as the

INDICATOR_POINTER field of IDA, then SHARE is true for ADIDA; otherwise,
false for ADIDA.

Case:

SHARE is

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

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

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

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

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

k)  Ifall of the following are true for any item descriptor area in the first AD item descriptor areas
of APD, then an exception condition is raised: dynamic SQL error — using clause does not match
dynamic parameter specifications (07001).

ii)

IaY iat £, +1. 1t pa | LS

DL LIV 1S UL UCUT 1TUT LIICT TLUTIT UTOUT llJLUl daltTd.
Either of the following is true:

1) The value of LEVEL is zero and TYPE indicates ROW, ARRAY, or, MULTISET.

2) LEVEL is greater than 0 (zero).

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

1) For each item descriptor area whose LEVEL is 0 (zero) and for-each of its subordinate descriptor

areas, if any, for which DEFERRED is false in the first AD item descriptor areas of AQD and
whose corresponding <dynamic parameter specification>has a <parameter mode> ¢f PARAM
MODE IN or PARAM MODE INOUT, refer to the corresponding <dynamic parameter specific-
ation> value as an immediate parameter value and\fefer to the corresponding <dynamic
parameter specification> as an immediate pardmeter.

m) | LetIDA be the i-th item descriptor area of 4PP whose LEVEL value is 0 (zero). Let SPT be the

Case:

data type represented by IDA. The associated value of IDA, denoted by SV, is defined ds follows.

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

If TYPE indicates ROW; then SV is a row whose type is SDT and whose field yalues are
the associated valuies of the immediately subordinate descriptor areas of ID4.

Otherwise:
1) LetWbe the value of the host variable addressed by DATA_POINTER.
2) _\Case:

A) If TYPE indicates CHARACTER, then

Case:

0 If OCTET_LENGTH_POINTER is zero orif OCTET_LENGTH_POINTER

is not zero and the value of the host variable addressed by

OCTET_LENGTH_POINTER indicates NULL TERMINATED, then let L
be the number of characters of V that precede the implementation-
defined (IV030) null character that terminates a C character string.

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

B) Otherwise, let L be zero.

3) LetSVbe Vwith effective data type SDT, as represented by the length value L and
by the values of the TYPE, PRECISION, and SCALE fields.
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n)

p)

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

descriptor areas.

Let SDT be the effective data type of the i-th bound parameter as represented by the values
of the TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTER-

VAL _PRECISION, CHARACTER SET CATALOG, CHARACTER _SET SCHEMA, CHARA

TER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE NAM
the corresponding item descriptor area of APD for which the LEVEL is 0 (zefa), and
subordinate descriptor areas.

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

does not conform to theSyrtax Rules of Subclause 6.13, “<cast sy
tion>",in ISO/IEC 90752, and there is an implementation-define
conversion from type.SDT to type TDT, then that implementation
(IA184) conversionis effectively performed, converting SV to type
the result is thevalue TV of the i-th bound target.

B) Otherwise
I) [fthe <cast specification>
CAST ( SV AS TDT )

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

I The <cast specification>

CAST ( SV AS TDT )

E fields in
all its

ecifica-

1 (1A184)
Ldefined
TDT,and

cast spe-
israised:
(0700B).

is effectively performed and the resultis the value 7TV of the i-th

bound target.

2)  Let UDT be the effective data type of the actual i-th immediate paramete

1, defined

to be the data type represented by the values of the TYPE, LENGTH, PRECISION,

SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISIO

N,

CHARACTER _SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,

USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and

SCOPE_NAME fields that would automatically be set in the corresponding item

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

CAST ( TV AS UDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast specifica-
tion>”", in ISO/IEC 9075-2, and there is an implementation-defined (1A184)

conversion from type SDT to type UDT, then that implementation

-defined

(IA184) conversion is effectively performed, converting SV to type UDT and

the result is the value TV of the i-th immediate parameter.

Otherwise:

9075

Case:

4)

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

2)  Ifthe current SQL-sessionhas a group name corresponding to the user
name of DT, then let GN.bethat group name; otherwise, let GN be the default
transform group namesassociated with the current SQL-session.

3) The Syntax Rules 6fiSubclause 9.33, “Determination of a to-sql function”, i
-2, are applied with DT as TYPE and GN as GROUP; let TSF be the 1
FUNCTION xeturned from the application of those Syntax Rules.

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

does not conform to the Syntax Rules of Subclause’6.13, “S
cification>”,in ISO/IEC 9075-2, then an exception condition
dynamic SQL error — data type transform function violation

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

is effectively performed and the result is the value of the i-
diate parameter.

[f there is an applicable to-sql function TSF and TSF is an SQL-inv|
method, then let TSFPT be the declared type of the second SQL p
of TSF; otherwise, let TSFPT be the declared type of the first SQL p
of TSF.

Case:

cast spe-
israised:
(0700B).

th imme-

-defined

h1SO/IEC
"0-SQL

pked
hrameter
Arameter

] If TSEPT is compatible with SDT, then

© ISO/IEC 2023 - All rights reserved

Case:

1) IfTSFisan SQL-invoked method, then TSF is effectively invoked

with the value returned by the function invocation:

DT()

as the first parameter and SV as the second parameter. The
result of evaluating the expression TSF(DT(), SV) is the value

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

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

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

q) If DEFERRED is true for at least one of the first AD item descriptor areas of APD, then:

i) Let PN be the parameter number associated with the first such item descripfor area.
ii) PN becomes the deferred parameter number associated with AS.
iii) If Tis 'EXECUTE', then S becomes the statement source associated with AS.

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

5) Evaluation of the General Rules is terminated and control is returnedo the invoking SuHclause.

Conforimance Rules

None.
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6.11 Implicit CALL USING clause

Function

Specify the rules for an implicit CALL USING clause.

Subclause Signature

“I'mplicj

Par angt er: “ SOURCE”,
Par anget er: “ALLOCATED STATEMENT”

SOUR

identjfied by ALLOCATED STATEMENT.

ALLQ

Syntax

Non

Access

Non

Geners

1) Let

Rul
2) Let
des
3) IPD
tior

par

a)

t CAIlL USING cl alse” [Cr—\nprn] Rnlpc] (

CE — the source text of the SQL-statement that is described in the SQL-statement de
CATED STATEMENT — an allocated SQL-statement descriptor.

Rules

e.

Rules

11 Rules

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

IPD and APD be the current implementation parameter descriptor and current applic
criptor, respectively;for AS.

and APD describe the <dynamic parameter specification>s and <dynamic parameter
> values, respectively, for the <call statement> being executed. Let D be the number of {
hmeter specification>s in S.

tior'is raised: dynamic SQL error — invalid descriptor count (07008).

Scriptor

bneral

htion row

Specifica-
tdynamic

LetAD be the value of the COUNT field of APD. If AD is less than zero, then an exception condi-

b)

©ISO/IEC 2

For each item descriptor area in the APD whose LEVEL is 0 (zero) in the first AD item
areas of APD, and for all of their subordinate descriptor areas, refer to a <dynamic p
specification> value whose corresponding item descriptor areas have a non-zero

escriptor
arameter

DATA_POINTER value and whose corresponding <dynamic parameter specification> has a

<parameter mode> of PARAM MODE OUT or PARAM MODE INOUT as a bound target
to the corresponding <dynamic parameter specification> as a bound parameter.

If any item descriptor area corresponding to a bound target in the first AD item des

and refer

criptor

areas of APD is not valid as specified in Subclause 6.17, “Description of CLI item descriptor
areas”, then an exception condition is raised: dynamic SQL error — using clause does not match

target specifications (07002).

023 - All rights reserved
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d)

g)

h)

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

If TYPE indicates USER-DEFINED TYPE, then let the most specific type of the i-th bound
parameter whose value is SV be represented by the values of the SPECIFIC_TYPE_CATALOG,

SPECIFIC TYPE SCHEMA, and SPECIFIC TYPE NAME fields in the corresponding item
descriptor area of IPD.

Let TYPE, OL, DP, IP, and LP be the values of the TYPE, OCTET_LENGTH, DATAPOINTER,

INDICATOR_POINTER, and OCTET_LENGTH_POINTER fields, respectively, inthe‘item descriptor
area of APD corresponding to the i-th bound target (or part thereof, if théitem descriptor area
is a subordinate descriptor).

Case:
i) If TYPE indicates CHARACTER, then:

1) Let UT be the code value corresponding to CHARACTER VARYING as specified in
Table 6, “Codes used for implementationdata types in SQL/CLI".

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

ii) Otherwise, let UT be TYPE and let LW.be 0 (zero).

Let TDT be the effective data type of the.i-th bound target as represented by the tyfe UT, the
length value LV, and the values of the'PRECISION, SCALE, CHARACTER_SET_CATALOQG,
CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_ CATALOG,
USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG,
SCOPE_SCHEMA, and SCOPE_NAME fields in the corresponding item descriptor arep of APD
for which the LEVEL is 0.(zero) and all its subordinate descriptor areas.

Case:
i) If TDT iscalocator type, then
Cases;

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

thaxr
the

lna TV oftha i th haound faraat ic tha null valiia
He—1—+—ot+the-i-ti-BodhattargetiSttie- - vatrt

2 Otharwica 2
=7 otHePAWESE; \a= s €

ii) If SDT and TDT are predefined types, then
Case:
1)  Ifthe <cast specification>
CAST ( SV AS TDT )

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

2)  Otherwise:
A)  If the <cast specification>
CAST ( SV AS TDT )

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

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

2)  Ifthe current SQL-session has a group namecorresponding to the usei-defined
name of DT, then let GN be that group namej;.otherwise, let GN be the default
transform group name associated with the current SQL-session.

3) The Syntax Rules of Subclause 9.3 1;“Determination of a from-sql function”, in
ISO/IEC 9075-2, are applied with DT as TYPE and GN as GROUP; let FSk be the
FROM-SQL FUNCTION returned from the application of those Syntax Rules.

Case:

A)  Ifthere is an applicable from-sql function, then let FSFRT be the 4returns
data type> of .ESF.

Case:

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

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

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

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

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

A) IfIPis anull pointer for IDA or for any of the subordinate descriptor areas
of IDA that are not subordinate to an item descriptor area whose type
indicates ARRAY, ARRAY LOCATOR, MULTISET, or MULTISET LOCATOR,
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B)

then an exception condition is raised: data exception — null value, no

indicator parameter (22002).

Otherwise, the value of the host variable addressed by IP for IDA, and those
in all subordinate descriptor areas of IDA that are not subordinate to an
item descriptor area whose TYPE indicates ARRAY, ARRAY LOCATOR,
MULTISET, or MULTISET LOCATOR are set to the appropriate 'Code’ for
SQL NULL DATA in Table 26, “Miscellaneous codes used in CLI”, and the

values of variables addressed by DP and LP are implementation-dependent
(UV044).

2)  Otherwise, the i-th subordinate descriptor area of IDA is set to reflect the value
of the i-th field of TV by applying GR 3)Kk) to the i-th subordinate déscriptor area
of IDA as IDA, the value of i-th field of TV as TV, the value of the i=thfield of SV as
SV, and the data type of the i-th field of SV as SDT.

ii) Otherwise,

Case:

1) If TVis the null value, then
Case:

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

B)  Otherwise, the value of the-host variable addressed by IP is set to| the
appropriate 'Code’ for SQLYNULL DATA in Table 26, “Miscellaneoys codes
used in CLI”, and the values of the host variables addressed by DF and LP
are implementation<dependent (UV044).

2)  Otherwise:

A)  IfIPis not,athull pointer, then the value of the host variable addrg¢ssed by
IP is sett0.0 (zero).

B) Casé:

) If TYPE indicates CHARACTER or CHARACTER LARGE OBJHCT, then:
1) IfTVisazero-length character string, then it is implementation-
defined (IA084) whether or not an exception condition] is raised:

data exception — zero-length character string (2200¥).

2)  The General Rules of Subclause 6.14, “Character string
retrieval”, are applied with DP as TARGET, TV as VALUE, OL as
TARGET OCTET LENGTH, and LP as RETURNED OCTET|LENGTH.
1) If TYPE indicates BINARY LARGE OBJECT, then the General Rules of

Subclause 6.15, “Binary string retrieval”, are applied with DP as
TARGET, TV as VALUE, OL as TARGET OCTET LENGTH, and LP as

RETURNED OCTET LENGTH.

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

DINALITY_POINTER is set to the cardinality of TV.

IV)  Otherwise, the value of the host variable addressed by DP
TV.

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

Conformance Rules

None.
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6.12 Fetching a rowset

Function

Specify the rules for fetching a rowset.

Subclause Signature

“Fet chi pg a rowset ” [Cr—\nprn] Rnlpc] (

Par a
Par a
Par a

Syntax|Rules

Access|Rules

General Rules

1)

2)

3)

4)
5)
6)
7)

8)

56

ALLOCATED STATEMENT — an allocated SQL-statement descriptor.

FETCH ORIENTATION — a character string specifying the fetch orientation'to be applied, as
in Table 24, “Codes used for fetch orientation”.

FETCH OFFSET — an integer specifying the fetch offset to be applied when the implicit FE

perf

None.

None.

Let|S be the ALLOCATER-STATEMENT, let FO be the FETCH ORIENTATION, and let OS be th
OFRSET in an application of the General Rules of this Subclause.

If tHere is no exectited statement associated with S, then an exception condition is raised: Cl
conflition — fuarction sequence error (HY010).

If tHere jsTi0 open CLI cursor associated with S, then an exception condition is raised: inva

sta
ass

ter: "ALLOCATED STATEMENT",
ter: “FETCH ORI ENTATI ON',
ter: "FETCH OFFSET”

med.

indicated

'CH is

e FETCH

LI-specific

lid cursor
table

lf (24000); otherwise, let CR be the open CLI cursor associated with S and let T be the
ciated with CR

If FO is not one of the code values in Table 24, “Codes used for fetch orientation”, then an exception
condition is raised: CLI-specific condition — invalid fetch orientation (HY106).

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

Let ARD be the current application row descriptor for S and let N be the value of the

TO

P_LEVEL_COUNT field of ARD.

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

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

9) Let BC be the number of bound columns.

10) Foralli, 1 (one)<i<BC:

a) LetIDA be the item descriptor area of ARD corresponding to the i-th bound target and let TT
be the value of the TYPE field of IDA.

b) If TT indicates DEFAULT, then:

11) Cask:

a) | If FOindicates ABSOLUTE or RELATIVE, then let ] be OS.
b) | If FO indicates NEXT or FIRST, then let ] be +1.
c) | IfFOindicates PRIOR or LAST, then let / be -1 (negative one).

Let IRD be the implementation row descriptor associated with 5.

Let CT, P, and SC be the values of the TYPE, PRECISION, and SCALE fields; regpectively,
for the item descriptor area of IRD corresponding to the i-th bound-column.

The data type, precision, and scale of the <target specification>‘described byf IDA are
effectively set to CT, P, and SC, respectively, for the purposes.of this fetch only.

12) Let|R be the rowset on which CR is positioned and 1éZAS be the value of the ARRAY_SIZE field in

thelheader of ARD.

13) Let|T;be aresult set of the same degree as T,

Casp:

a) | If FOindicates ABSOLUTE, FIRST, or LAST, then let T; contain all rows of T, preserving their

b) | If FO indicates NEXT, orindicates RELATIVE with a positive value of J, then

Case:
i)
ii)

iji

orderin T.

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

I£€R'is positioned before the start of the result set, then let T; contain all rows of T,
preserving their order in T.

Otherwise, let T; contain all rows of T after the last row of R, preserving theif order in
T.

c) If FO indicates PRIOR or indicates RELATIVE with a negative value of J, then

Case:
i)
ii)

iii)

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

If CR is positioned after the end of the result set, then let T; contain all rows of T, pre-
serving their orderin T.

Otherwise, let T; contain all rows of T before the first row of R, preserving their order
inT.

d) IfFOindicates RELATIVE with a zero value of ], then
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Case:

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

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

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

15) Case:

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

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

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

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

ii) Otherwise, CR is positioned’on the rowset whose first row is the K-th row of|T}; that
rowset has AS rows.

b) | If Kislessthan 0 (zero), butthe absolute value of K is less than or equal to AS, then

Case:
i) If AS is greater than the number of rows in T, then CR is positioned on the rowset that
has allLthe’rows in T.
ii) Otherwise, CR is positioned on the rowset that has the first AS rows in T.
c) | Otherwise, no SQL-data values are assigned and a completion condition is raised: np data
(02000).
Case:

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

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

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

No further rules of this Subclause are applied.

16) Let NR be the rowset on which CR is positioned. Let ASP and RPP be the values of the
ARRAY_STATUS_POINTER and ROWS_PROCESSED_POINTER fields respectively in the header of
the IRD of S.
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17) If RPPis not a null pointer, then set the value of the host variable addressed by RPP to 0 (zero).
18) Let ROWS_DERIVED be 0 (zero).
19) Let RS be the number of rows in NR.

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

Case:

a) Ifanexception condition is raised during derivation of any <derived column> associated with
R and ASP is not a null pointer, then set the RN-th element of ASP to 5 (indicating Row error).

b) | Otherwise the row R is fetched and ROWS_DERIVED is incremented by 1 (one}.

20) Casp:

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

Case:

1)

2)

b) | Otherwise, the values of all bound targets are implementation-dependent (UV053)
remains positionedon R.

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

Casg:

a) | If4Sis 1 (one) orif CRis scrollable, then 1 (one).

b Otharwica animnlamantation.dafinad (121 1) vuqly
Tt v IS o R pr e S ot o e e vV = v ot

For all status records that result from the application ot this Rule, the ROW_NUMB
set to RN and the COLUMN_NUMBER field is set to the appropriate column nuniber]

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

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

If RA is greater than 0 (zero)/RA is less than AS, and ASP is not 0 (zero)
the RA+1-th through AS-th-elements of ASP to 3 (indicating No row). If

R field is

if any.

lied with

then set
RA is less

than AS, then a completion condition is raised: warning. If RPP is not a nulll pointer,

then the value of the host variable addressed by RPP is set to the value

If RA is O (zero), then the values of all bound targets are implementatid
dependent (UV053) and CR remains positioned on NR.

of RA.

n_

and CR

of the

rrantrowrin tH
SOyt

erowset.

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

Conformance Rules

None.
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6.

13

Implicit FETCH USING clause

Function

Specify the rules for an implicit FETCH USING clause.

Subclause Signature

mpl i cj

Par am
Par am
Par am
Ret ur

SOUR
ident

ROW

t FFETCH USI NG cl ause” [Cr—\nprn] Rnlpc] (
pt er ;. “ SOURCE”,

pt er ;. “ RONG”,

bt er: “ALLOCATED STATENMENT”

Ns: “ROWS_ASSI GNED’

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

5 — an integer value indicating the number of rows to be fetched:

ALLOCATED STATEMENT — an allocated SQL-statement descriptor.

ROW
using

Syntax

Non

Access

Non

Geners

1)

2)
3)

4)

60

Let
oft

5_ASSIGNED — the number of rows that were fetched aSa result of invoking this sub
this signature.

Rules

e.

Rules

11 Rules

S be the SOURCE, let RS be the ROWS, and let AS be the ALLOCATED STATEMENT in an ay
he General Rules of this Subclause. The result of the application of this Subclause is re

ROWS_ASSIGNED.

Let
Let

RA be"Q(zero).

IRD/and ARD be the current implementation row descriptor and current application

escriptor

lause

plication
furned as

"OW

descriptor, respectively, associated with AS.

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

a)

b)

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

tion con-

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

and refer to the corresponding <select list> column as a bound column.
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If any item descriptor area corresponding to a bound target in the first AD item descriptor
areas of ARD is not valid as specified in Subclause 6.17, “Description of CLI item descriptor
areas”, then an exception condition is raised: dynamic SQL error — using clause does not match
target specifications (07002).

Let SDT be the effective data type of the i-th bound column as represented by the values of
the TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTER-
VAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARAC-
TER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME fields in

the i-th item descriptor area of IRD whose LEVEL is 0 (zero) and all of jts subordinate descriptor
areas.

If TYPE indicates USER-DEFINED TYPE, then let the most specific type of the i-th'bound column
whose value is SV be represented by the values of the SPECIFIC_TYPE_CATALOG, SHE-

CIFIC_TYPE_SCHEMA, and SPECIFIC_TYPE_NAME fields in the corresponding item descriptor
area of IRD.

Let TYPE, OL, DP, IP, and LP be the values of the TYPE, OCTET_LENGTH, DATA_POINTER,

INDICATOR_POINTER, and OCTET_LENGTH_POINTER fields, respectively, in the item descriptor
area of ARD corresponding to the i-th bound target (or partthereof, if the item descriptor area
is a subordinate descriptor).

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

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

iii)  Case:
1) If TYPE indicates. @HARACTER, then:

A)  Let UT'be the code value corresponding to CHARACTER VARYIN( as spe-
cifiedin Table 6, “Codes used for implementation data types in SQL/CLI".

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

2).5\0therwise, let UT be TYPE and let LV be 0 (zero).

iv) Let TDT be the effective data type of the i-th bound target as represented by |the type
UT, the length value LV, and the values of the PRECISION, SCALE, CHARACTER_SET_CATA-
LOG, CHARACTER _SET_SCHEMA, CHARACTER _SET_NAME,

HUSER DEEINED TVPE CATAILOG - USER DEEINED - TVPE SCHEMA
O E D e N D T T G Yoo O, o B D BT TN D Tt T O G LVt Y;

USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME
fields in the item descriptor area of ARD whose LEVEL is 0 (zero) and all of its subor-
dinate descriptor areas.

V) Let LTDT be the data type on the last fetch of the i-th bound target, if any. If any of the
following is true, then is implementation-defined (IA188) whether or not an exception
condition is raised: dynamic SQL error — data type transform function violation (0700B).

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

2)  LTDT and TDT both identify a character large object type and only one of LTDT
and TDT is a character large object locator.
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3) LTDT and TDT both identify an array type and only one of LTDT and TDT is an
array locator.

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

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

vi) Case:

1) If TDTis alocator type, then;

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

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

2) If SDT and TDT are predefined types, then

Case:
A)  Ifthe <cast specification>
CAST ( SV AS TDT )

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

B)  Otherwise:
1) If thexcast specification>
CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.13, “qcast spe-
cification>",in ISO/IEC 9075-2, then an exception conditionis raised:
dynamic SQL error — data type transform function violation] (0700B).

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

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

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

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

2)  Ifthere were exception conditions raised during the application
of this Rule, then 5 (indicating Row error).

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

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

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

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

B) Ifthe current SQL-session has a group name corresponding to the user-
defined name of DT, then let GN be that group name; otherwise, let GN be

vii)

viii)

the derault transtorm group name assoclated with the current 5 L-session.

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

Rules.

Case:

)

1)

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

Case:

1) If FSFRT is compatible with TDT, then the from-sql fynction
TSF is effectively invoked with SV as its input paramgter and
the result of evaluating TSF(SV) is the value TV of the itth bound
target.

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

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

Let IDA be the top-lével item descriptor area corresponding to the i-th boungl column.

Case:

1) IfTYPE indicates ROW, then

Case:

A) If TVis the null value, then

Case:

N

IfIPE is anull pointer for IDA or for each of the subordinate d escriptor

J

10
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areas of IDA that are not subordinate to an item descriptor area
whose type indicates ARRAY, ARRAY LOCATOR, MULTISET, or
MULTISET LOCATOR, then an exception condition is raised: data
exception — null value, no indicator parameter (22002).

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

2)  Otherwise,

Case:

A)  If TVis the null value, then

Case:

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

1) Otherwise, the value of the host variable addressed by IPE]is set to
the appropriate 'Code’ for SQL NULL DATA i Table 26, “Mjscel-
laneous codes used in CLI”, and the valuesofthe host varigables
addressed by DPE and LPE are implementation-dependent|(UV044).

B) Otherwise:

I) If IPE is not a null pointer, thenthe value of the host varialjle
addressed by IPE is set to 0 (zero).

1) Case:

1) IfTYPEindicates CHARACTER or CHARACTER LARGE OBJECT,
then:

a) IfqVis azero-length character string, then it is ithplemen-
tation-defined (IA084) whether or not an excepjtion con-
dition is raised: data exception — zero-length character
string (2200F).

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

c) For every status record that results from the application
of the preceding Subrule, the ROW_NUMBER figld is set
to RN and the COLUMN_NUMBER field is set to |. [f ASP is
not a null pointer, then the RN-th element of thg array
addressed by ASP is set to:

i) If there were completion conditions: wayning

64

(01000) raised during the application of the pre-
ceding Subrule, then 6 (indicating Row success

with information).

ii) If there were exception conditions raised during
the application of the preceding Subrule, then 5

(indicating Row error).

2) IfTYPEindicates BINARY, BINARY VARYING, or BINARY LARGE
OBJECT, then the General Rules of Subclause 6.15, “Binary string
retrieval”, are applied with DPE as TARGET, TV as VALUE, OL
as TARGET OCTET LENGTH, and LPE as RETURNED OCTET
LENGTH.
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For every status record that results from the application of this
Rule, the ROW_NUMBER field is set to RN and the
COLUMN_NUMBER field is set to i. If ASP is not a null pointer,
then the RN-th element of the array addressed by ASP is set to:

a) Ifthere were completion conditions: warning (01000)
raised during the application of this Rule, then 6 (indicat-
ing Row success with information).

b) Ifthere were exception conditions raised during the
application of this Rule, then 5 (indicating Row error).

3) If TYPE indicates ARRAY, ARRAY LOCATOR, MULTISHET, or
MULTISET LOCATOR, and if RETURNED_CARDINAL-
ITY_POINTER is not a null pointer, then the value of the host
variable addressed by RETURNED_CARDINALITY_PQINTER is
set to the cardinality of TV.

4)  Otherwise, the value of the host variable addressed Wy DPE is
set to TV and the value of the hast variable addressed by LPE
is implementation-dependent(UV044).

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

A) RAisincremented by 1 (one).

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

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

Conforimance Rules

None.
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6.14 Character string retrieval

Function

Specify the rules for retrieving character string values.

Subclause Signature

“Char ac

er stri ng ret rieval” [Gpnpml Rnlpq] (

Par am
Par am
Par am
Par am

TARG

VALUE — an SQL-data value.

TARG

RETU
orar

pt er ;. “ TARGET”,

pt er: “VALUE’,

pt er: “TARGET OCTET LENGIH',
bt er: “RETURNED OCTET LENGTH’

ET — an SQL-data site where the result of character string retrieval is+to be placed.

ET OCTET LENGTH — the length in octets of TARGET.

RNED OCTET LENGTH — a pointer to a host variable réceiving the length in octets o
ull pointer.

F VALUE,

be the

— invalid

ised:

Syntax|Rules
None.
Access|Rules
None.
General Rules
1) Let|T be the TARGET )let V be the VALUE, let TL be the TARGET OCTET LENGTH, and let R
RETURNED OCTET-LENGTH in an application of the General Rules of this Subclause.
2) If TLis notgreater than zero, then an exception condition is raised: CLI-specific condition
stripg length or buffer length (HY090).
3) Let{l\be'the length in octets of V.
4)  If RL is not a null pointer, then the value of the host variable addressed by RL is set to L.
5) Case:
a) Ifnull termination is False for the current SQL-environment, then
Case:
i) If L is not greater than TL, then the first L octets of T are set to I and the values of the
remaining octets of T are implementation-dependent (UV046).
ii) Otherwise, T is set to the first TL octets of V and a completion condition is ra
warning — string data, right truncation (01004).
66
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b)  Otherwise, let NB be the length in octets of a null terminator in the character set of T.
Case:

i) If L is not greater than (TL-NB), then the first (L+NB) octets of T are set to V concaten-
ated with a single implementation-defined (IV030) null character that terminates a C
character string. The values of the remaining characters of T are implementation-
dependent (UV046).

ii) Otherwise, Tis set to the first (TL-NB) octets of VV concatenated with a single implemen-
tation-defined (IVO30) null character that terminates a C character string and a com-

1ot pa H 4 | . daal ot oot i 4 L£01.004)
lJlCLlUll CUIIUILIVIT IS TdIoCU. Wwur lllll‘y o7 llly uuciy, 1 lyllb CruricutIivrt LU.LUUTJ-

6) Evalluation of the General Rules is terminated and control is returned to the invoking Subclause.

Conforimance Rules

None.
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6.15 Binary string retrieval

Function

Specify the rules for retrieving binary string values.

Subclause Signature

“Bi nary
Par angt er: “TARGET",

Parangter: “VALUE’,

Par angt er: “TARGET OCTET LENGTH’,
Par angt er: “RETURNED OCTET LENGTH’

stri ng ret rieval” [Cr—\nprn] Rnlpc] (

TARGET — an SQL-data site where the result of binary string retrieval is-to-be placed.
VALUE — an SQL-data value.
TARGET OCTET LENGTH — the length in octets of TARGET.

RETURNED OCTET LENGTH — a pointer to a host variable régeiving the length in octets o
or a rjull pointer.

Syntax|Rules

None.

Access

Rules

None.

General Rules

1)

2)

3)
4)
5)

6)

68

Let
RET

If T
invd

Let

T be the TARGET )let V be the VALUE, let TL be the TARGET OCTET LENGTH, and let RL
'URNED OCTET LENGTH in an application of the General Rules of this Subclause.

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

[\be'the length in octets of V.

F VALUE,

be the

Hion —

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

Cas

a)

b)

e:

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

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

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

string data, right truncation (01004).

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

None.
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6.16 Deferred parameter check

Function

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

Subclause Signature

“Deferr
Par am
)

DESQ
Syntax
Nor
Access
Non
Geners
1) Let
2) Let
3) Let
4) Let
nun
5) Let
des
6) IfD
seq

7)

Yol par anet er check” [Gpnpml Rnlpq] (

stalement in LZ2.

bt er . “ DESCRI PTOR AREA’

RIPTOR AREA — an allocated dynamic descriptor area.

Rules

e.

Rules

11 Rules

C be the allocated SQL-connection with which DA is associated.
.1 be the set of all allocated SQL=statements associated with C.

.2 be the set of all allocated SQL-statements in L1 which have an associated deferred p
hber.

.3 be the set of all-CLI descriptor areas that are either the current application param
Criptor for, or thie implementation parameter descriptor associated with, an allocated

A is contained in L3, then an exception condition is raised: CLI-specific condition — fu
ience error (HY010).

Evalluation of the General Rules is terminated and control is returned to the invoking Sub

DA be the DESCRIPTOR AREA in an application of the General Rules of this Subclause.

Qrameter

bter
SQL-

nction

clause.

Conformance Rules

70

None.
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6.17 Description of CLI item descriptor areas

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

Function

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

Syntax Rules

1

2)

3)

4)

5)

AC
par
Giv
sub
isN
CLI
are
of I
sub

Giv
def

Cas

a)

b)

Giv
imp

b)

.l item descriptor area comprises the fields specified in Table 5, “Fields in SQL/CLIq
hmeter descriptor areas”.

en a CLI item descriptor area IDA in which the value of LEVEL is some value/V, the im
brdinate descriptor areas of IDA are those CLI item descriptor areas in which the value
+1 and whose position in the CLI descriptor area follows that of IDA @and precedes th4
item descriptor area in which the value of LEVEL is less than N+1{The subordinate d
hs of IDA are those CLI item descriptor areas that are immediately‘subordinate descriy
DA or that are subordinate descriptor areas of a CLI item desCriptor area that is imme
ordinate to IDA.

en a data type DT and its descriptor DE, the immediately-subordinate descriptors of [
ned to be

SH

If DT is ROW, then the field descriptors of.the fields of DT. The i-th immediately sub
descriptor is the descriptor of the i-th.field of DT.

If DT is ARRAY or MULTISET, thencthe descriptor of the associated element type of
subordinate descriptors of DE are'those descriptors that are immediately subordin
descriptors of DE or that aressubordinate descriptors of a descriptor that is immed
subordinate to DE.

en a descriptor DE, let SDE) represent its j-th immediately subordinate descriptor. Thg
lied ordering of the Subordinate descriptors of DE, such that:

SDE is in thefirst ordinal position.

The ordjnal position of SDE}, 1 is K+NS+1, where K is the ordinal position of SDEj ang
numbeér)of subordinate descriptors of SDE;. The implicitly ordered subordinate des
of SDEj occupy contiguous ordinal positions starting at position K+1.

Let

w and

mediately
of LEVEL
it of any
pscriptor
tor areas
diately

E are

ordinate

DT. The
hte
ately

re is an

NS is the
Criptors

DA’be an item descriptor area in an implementation parameter descriptor. IDA is vall

id if and

only if all of the following are true:

a)

b)

TYPE is one of the code values in Table 6, “Codes used for implementation data types in

SQL/CLI".

IfLEVEL is O (zero) for IDA, then let TLC be the value of TOP_LEVEL_COUNT of the implement-
ation parameter descriptor associated with IDA. IDA shall be one of exactly TLC item descriptor

areas in the implementation parameter descriptor.

Exactly one of the following is true:

i) TYPE indicates CHARACTER or CHARACTER VARYING, or CHARACTER LARGE OBJECT

and LENGTH is a valid length value for a <character string type>.
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6)

7)

72

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

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

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

V) TYPE indicates SMALLINT, INTEGER, BIGINT, REAL, or DOUBLE PRECISION.

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

vii)  TYPE indicates DECFLOAT and PRECISION is a valid precision value forthe DECFLOAT
data type.

viii) TYPE indicates BOOLEAN.

ix) TYPE indicates a <datetime type>, DATETIME_INTERVAL.CODE is one of thg code
values in Table 8, “Codes associated with datetime datafypes in SQL/CLI", anjd PRECI-
SION is a valid precision value for the <time precisionx‘or <timestamp precifion> of
the indicated datetime data type.

X) TYPE indicates an <interval type>, DATETIME ANTERVAL_CODE is one of th¢ code
values in Table 9, “Codes associated with <ifiterval qualifier> in SQL/CLI”, to|indicate
the <interval qualifier> of the interval data type, DATETIME_INTERVAL_PRELCISION is
a valid <interval leading field precision>jand PRECISION is a valid precision|value for
<interval fractional seconds precision>, if applicable.

Xi) TYPE indicates USER-DEFINED-TYPE.

xii)  TYPE indicates REF.

xiii) TYPE indicates ROW, the value N of DEGREE is a valid value for the degree of a row
type, there are exactly'W immediately subordinate descriptor areas of IDA, apd those
item descriptor aré€as are valid.

xiv) [TYPE indicates’ ARRAY or ARRAY LOCATOR, the value of CARDINALITY is 4 valid
value for the'maximum cardinality of an array, there is exactly one immediatgly subor-
dinate descriptor area of IDA, and that item descriptor area is valid.

xv)  TYPE.ndicates an implementation-defined (IE002) data type.

Let|HL be the'programming language of the invoking host program. Let operative data type corres-
pondencetable be the data type correspondence table for HL as specified in Subclause 6.19,['SQL/CLI
dath type-correspondences”. Refer to the two columns of the operative data type corresppndence

tab

e‘as'the SOL data type column and the host data type column.

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

a)

b)

TYPE indicates DEFAULT or is one of the code values in Table 7, “Codes used for application

data types in SQL/CLI".

All of the following are true:

i) TYPE is one of the code values in Table 7, “Codes used for application data types in

SQL/CLI".
ii) TYPE is neither ROW, ARRAY, nor MULTISET.
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The row that contains the SQL data type corresponding to TYPE in the SQL data type
column of the operative data type correspondence table does not contain “None” in

the host data type column.

c) Exactly one of the following is true:

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

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

iii)  TYPE indicates FLOAT and PRECISION is a valid precision value for the FLOAT data
type.

iv)  [/TYPE indicates DEFAULT, CHARACTER, CHARACTER LARGE OBJECT, CHARACTER
LARGE OBJECT LOCATOR, BINARY, BINARY VARYING, BINARY LARGE OBJECT, BINARY
LARGE OBJECT LOCATOR, SMALLINT, INTEGER, BIGINT, REAL, DOUBLE PRECISION,
USER-DEFINED TYPE LOCATOR, or REF.

v) TYPE indicates ROW and, where N is the value of the DEGREE field in the corresponding
item descriptor area in the implementation parameter\descriptor, there are g¢xactly N
immediately subordinate descriptor areas of IDA, @nd those item descriptor fareas are
valid.

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

vii)  TYPE indicates an implementation-defined (IE002) data type.

Let|{IDA be a CLI item descriptor area in an\application parameter descriptor. Let IDA1 be|the cor-

responding item descriptor area in the implementation parameter descriptor.

Ifthe OCTET_LENGTH_POINTER fieldof IDA has the same non-zero value as the INDICATOR [POINTER

field of IDA, then SHARE is true for IDA; otherwise, SHARE is false for IDA.

Casp:

a) | If SHARE is true and the value of the commonly addressed host variable is the apprppriate
'Code’ for SQLNULL DATA in Table 26, “Miscellaneous codes used in CLI”, then NUIL is true
for IDA.

b) | IfSHARE.is-false, INDICATOR_POINTER is not zero, and the value of the host variable dddressed
by INDICATOR_POINTER is the appropriate 'Code’ for SQL NULL DATA in Table 26, [Miscel-
lamrepus codes used in CLI”, then NULL is true for IDA.

c) [Otherwise, NULL is false for IDA.

If NULL is false, OCTET_LENGTH_POINTER is not zero, and the value of the host variable addressed
by OCTET_LENGTH_POINTER the appropriate 'Code’ for DATA AT EXEC in Table 26, “Miscellaneous
codes used in CLI”, then DEFERRED is true for IDA; otherwise, DEFERRED is false for IDA.

IDA is valid if and only if:

a)

TYPE is one of the code values in Table 7, “Codes used for application data types in SQL/CLI",
and at least one of the following is true:

i)

TYPE is ROW, ARRAY, or MULTISET.
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b)

74

ii)

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

If LEVEL is 0 (zero) for IDA, then let TLC be the value of TOP_LEVEL_COUNT in the application
parameter descriptor associated with IDA. IDA shall be one of exactly TLC item descriptor
areas in the implementation parameter descriptor.

Exactly one of the following is true:

i)

TYPE indicates CHARACTER, CHARACTER LARGE OBJECT, BINARY, BINARY VARYING,

RPINNARV I ADCLD NADI

A nFalsl d o] i £l o 11 H ot
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1) NULL is true.
2) DEFERRED is true.

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

4)  OCTET_LENGTH_POINTER is not zero, PARAMETER_MODE in IDA1 is
MODE IN or PARAM MODE INOUT; the value of the host variable addrgssed by
OCTET_LENGTH_POINTER indicates NULL TERMINATED, and the nunjber of
characters of the value of the host variable addressed by DATA_POINTER that
precede the implementatioi<defined (IV030) null character that termipates a C
character string is a valid length value for a CHARACTER, CHARACTER|LARGE
OBJECT, BINARY, BINARY VARYING, or BINARY LARGE OBJECT data type, as
indicated by TYPE.

5) OCTET_LENGTH>POINTER is zero, PARAMETER_MODE in IDA1 is PARAM MODE
IN or PARAMMODE INOUT, and the number of characters of the value of the host
variable dddressed by DATA_POINTER that precede the implementatioh-defined
(IV030)'null character that terminates a C character string is a valid lerlgth value
for A GHARACTER, CHARACTER LARGE OBJECT, BINARY, BINARY VARYING, or
BINARY LARGE OBJECT data type, as indicated by TYPE.

6).S*PARAMETER_MODE in IDA1 is PARAM MODE OUT.

ii) TYPE indicates CHARACTER LARGE OBJECT LOCATOR, BINARY LARGE OBJHCT LOC-
ATOR, or USER-DEFINED TYPE LOCATOR and at least one of the following ig true:
1) NULL is true.
2)  DEFERRED is true.

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

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

V) TYPE indicates SMALLINT, INTEGER, BIGINT, REAL, or DOUBLE PRECISION.

vi) TYPE indicates FLOAT and PRECISION is a valid precision value for the FLOAT data

type.
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vii)  TYPE indicates REF and one of the following is true:
1) NULL is true.
2) DEFERRED is true.

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

ix)  LTYPE indicates ARRAY, ARRAY LOCATOR, MULTISET, or MULTISET LOCATOR, there
is exactly 1 (one) immediately subordinate descriptor area of IDA, and thatifem
descriptor area is valid.

X) TYPE indicates an implementation-defined (IE002) data type.

d) | Atleastone of the following is true:

i) DATA_POINTER is zero and NULL is true.

ii) DATA_POINTER is zero and DEFERRED is true.

iii)  DATA_POINTER is not zero and exactly one of the following is true:
1) NULLis true.
2) DEFERRED is true.

3) PARAMETER_MODE in IDA1 is PARAM MODE IN or PARAM MODE INOUT and
the value of the host variable addressed by DATA_POINTER is a valid value of the
data type indicated by TYRE:

4) PARAMETER_MODE infDA1 is PARAM MODE OUT.
13) A CLIitem descriptor area in an application row descriptor is valid if and only if:

a) | TYPE is one of the code values in Table 7, “Codes used for application data types in $QL/CLI”,
and at least one of theAfollowing is true:

i) TYPE is ROW, ARRAY, or MULTISET.

ii) The row'of the operative data type correspondences table that contains the $QL data
typewcarresponding to the value of TYPE in the SQL data type column does nqt contain
'None' in the host data type column.

b) | IfLEVELis 0 (zero) for IDA, then let TLC be the value of TOP_LEVEL_COUNT in the application
pdrameter descriptor associated with IDA. IDA shall be one of exactly TLC item des¢riptor
ateas in the implementation parameter descriptor.

c) Exactly one of the following is true:

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

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

iii)  TYPE indicates FLOAT and PRECISION is a valid precision value for the FLOAT data
type.

iv) o]TYPE indicates CHARACTER, CHARACTER LARGE OBJECT, CHARACTER LARGE
OBJECT LOCATOR, BINARY, BINARY VARYING, BINARY LARGE OBJECT, BINARY LARGE
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OBJECT LOCATOR, SMALLINT, INTEGER, BIGINT, REAL, DOUBLE PRECISION, USER-
DEFINED TYPE LOCATOR, or REF.

v) TYPE indicates ROW and, where N is the value of the DEGREE field in the corresponding
item descriptor area in the implementation parameter descriptor, there are exactly N
immediately subordinate descriptor areas of IDA, and those item descriptor areas are

valid.

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

descriptor area is valid.

vii)  TYPE indicates an implementation-defined (IE002) data type.

14) Table 5, “Fields in SQL/CLI row and parameter descriptor areas”, specifies the codes ass

with user-defined types in SQL/CLI.

Table 5 — Fields in SQL/CLI row and parameter descriptor-areas

ciated

Field Data Type
ALLO(U_TYPE SMALLINT
ARRAY_SIZE INTEGER

ARRAY_STATUS_POINTER

host variable address of INTEGER

COUNT

SMALLINT

DYNAMIC_FUNCTION

CHARACTER VARYING(L) !

DYNAMIC_FUNCTION_CODE

INTEGER

KEY_T|YPE

SMALLINT

ROWS] PROCESSED_POINTER

host variable address of INTEGER

TOP_LEVEL_COUNT

SMALLINT

implerhentation-defined (IE019) header field

implementation-defined (IE019) data type

CARDIlNALITY

INTEGER

CHAR.{\CTER_SET_CATALOG

CHARACTER VARYING(L) !

CHARACTER_SET_NAME

CHARACTER VARYING(L) !

CHARACTER_SET_SCHEMA

CHARACTER VARYING(L) !

COLLATION_CATALOG

CHARACTER VARYING(L) !

COLLATION_NAME

CHARACTER VARYING(L) !

COLLATION_SCHEMA

CHARACTER VARYING(L) !
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Field

Data Type

CURRENT_TRANSFORM_GROUP

CHARACTER VARYING(L1) !

DATA_POINTER

host variable address

DATETIME_INTERVAL_CODE SMALLINT
DATETIME_INTERVAL_PRECISION SMALLINT
DEGREE INTEGER

INDICATOR_POINTER

host variable address of INTEGER

KEY_MEMBER SMALLINT
LENGTH INTEGER

LEVEL INTEGER

NAME CHARACTER VARYING(L) !
NULLABLE SMALLINT
OCTET_LENGTH INTEGER

OCTET_LENGTH_POINTER

host variable address of INTEGER

PARANETER_MODE

SMALLINT

PARAMETER_ORDINAL_POSITION

SMALLINT

PARAMETER_SPECIFIC_CATALOG

CHARACTER VARYING(L) !

PARANETER_SPECIFIC_NAME

CHARACTER VARYING(L)

PARANMETER_SPECIFIC\SCHEMA

CHARACTER VARYING(L) *

PRECIFION

SMALLINT

RETURNEDCARDINALITY_POINTER

host variable address of INTEGER

SCALE

SMALLINT

SCOPE_CATALOG

CHARACTER VARYING(L) !

SCOPE_NAME

CHARACTER VARYING(L) !

SCOPE_SCHEMA

CHARACTER VARYING(L) !

SPECIFIC_TYPE_CATALOG

CHARACTER VARYING(L) !

SPECIFIC_TYPE_NAME

CHARACTER VARYING(L) !
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Field

Data Type

SPECIFIC_TYPE_SCHEMA

CHARACTER VARYING(L) *

TYPE

SMALLINT

UNNAMED

SMALLINT

USER_DEFINED_TYPE_CATALOG

CHARACTER VARYING(L) !

USER |

DEFINED_TYPE_CODE

SMALLINT

USER |

DEFINED_TYPE_NAME

CHARACTER VARYING(L) !

USER |

DEFINED_TYPE_SCHEMA

CHARACTER VARYING(L) !

impler]

nentation-defined (IE019) item field

implementation-defined (IE019) data type

1 Wher¢
maximul

L is an implementation-defined (IL036) integer not less than 128, and L1 iS the implementation-defined| (IL036)
m length for the <general value specification> CURRENT_TRANSFORM (GROUP_FOR_TYPE.

Access

Non

Geners

Rules

e.

11 Rules

1) Table 6, “Codes used for implementation data types in SQL/CLI”, specifies the codes associpted with

the

SQL data types used in implenientation descriptor areas.

Table 6 —£ Codes used for implementation data types in SQL/CLI

Datla Type Code
ARIl(AY 50
BIGINT 25
BINARY 60
BINARY LARGE OBJECT 30
BINARY VARYING 61
BOOLEAN 16
CHARACTER 1 (one)
CHARACTER LARGE OBJECT 40
CHARACTER VARYING 12
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Data Type Code
DATE, TIME, TIME WITH TIME ZONE, TIMESTAMP, | 9
or TIMESTAMP WITH TIME ZONE
DECFLOAT 26
DECIMAL 3
DOUBLE PRECISION 8
FLQAT 6
INTEGER 4
INTERVAL 10
MULTISET 55
NUMERIC 2
REAL 7
RER 20
ROW 19
SMALLINT 5
Uselr-defined type 17
implementation-defined (IE002) datatype < 0 (zero)
2)  Tablle 7, “Codes used for application data types in SQL/CLI”, specifies the codes associated with the
SQIf data types used in applieation descriptor areas.
Table 7 — Codes used for application data types in SQL/CLI
Data Type Code
implementation-defined (IE002) data type < 0 (zero)
ARIFAY LLOCATOR 51
BIGINT 25
BINARY 60
BINARY LARGE OBJECT 30
BINARY LARGE OBJECT LOCATOR 31
BINARY VARYING 61
CHARACTER 1 (one)
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Data Type Code
CHARACTER LARGE OBJECT 40
CHARACTER LARGE OBJECT LOCATOR 41
DECFLOAT 26
DECIMAL 3
DOYBEEPREECISION 8
FLQAT 6
INTEGER 4
MULTISET LOCATOR 56
NUMERIC 2
REAL 7
REF 20
SMALLINT 5
Uselr-defined type LOCATOR 18

3) Tablle 8, “Codes associated with datetime data types in SQL/CLI", specifies the codes assdciated

with the datetime data types allowed incSQL/CLI.

Table 8 — Codes-associated with datetime data types in SQL/CLI

Datetime Data Type Code
DATE 1 (one)
TIME 2

TIME WITHAWME ZONE 4
TIMESTAMP 3
TIMESTAMP-WATHTIMEZONE 5

4) Table9, “Codes associated with <interval qualifier> in SQL/CLI”, specifies the codes associated with
<interval qualifier>s for interval data types in SQL/CLL

Table 9 — Codes associated with <interval qualifier> in SQL/CLI

Interval qualifier

Code

DAY

3
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Interval qualifier Code
DAY TO HOUR 8
DAY TO MINUTE 9
DAY TO SECOND 10
HOUR 4
HOPR-TFOMINGTE 1
HOUR TO SECOND 12
MINUTE 5
MINUTE TO SECOND 13
MONTH 2
SEJOND 6
YEAR 1 (ome)
YEAR TO MONTH 7.

5) Table 10, “Codes associated with <parameter mode> in SQL/CLI”, specifies the codes asspciated
with the SQL parameter modes.

Table 10 — Codes associated with <parameter mode> in SQL/CLI

Parpmeter mode Code
PARAM MODE IN 1 (one)
PARAM MODE INOUT 2
PARAM MODE OUT 4

Table 11 — Codes associated with user-defined types in SQL/CLI

Usdr=deéfined Type Code
DISTINCT 1 (one)
STRUCTURED 2

Conformance Rules

None.
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6.18 Other tables associated with CLI

This Subclause is modified by Subclause 18.4, “Other tables associated with CLI”, in ISO/IEC 9075-9.

The tables contained in this Subclause are used to specify the codes used by the various CLI routines.

Table 12 — Codes used for SQL/CLI diagnostic fields

Field Code Type
CATALOGNAME 18 Status
CLASS[ORIGIN 8 Status
COLUNIN_NAME 21 Status
COLUNIN_NUMBER -1247 Status
CONDITION_IDENTIFIER 25 Status
CONDITION_NUMBER 14 Status
CONNECTION_NAME 10 Status
CONSTRAINT_CATALOG 15 Status
CONSTRAINT_NAME 17 Status
CONSTRAINT_SCHEMA 16 Status
CURSQR_NAME 22 Status
DYNAMIC_FUNCTION 7 Header
DYNAMIC_FUNCTION_CODE 12 Header
MESSAGE_LENGTH 23 Status
MESSAGE_OCTET_LENGTH 24 Status
MESSAGE_TEXT 6 Status
MORE 13 Header
NATIVE_CODE 5 Status
NUMBER 2 Header
PARAMETER_MODE 37 Status
PARAMETER_NAME 26 Status
PARAMETER_ORDINAL_POSITION 38 Status
RETURNCODE 1 (one) Header
ROUTINE_CATALOG 27 Status
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Field Code Type
ROUTINE_NAME 29 Status
ROUTINE_SCHEMA 28 Status
ROW_COUNT 3 Header
ROW_NUMBER -1248 Status
SCHEMA-NAME 19 Status
SERVEHR_NAME 11 Status
SPECIFIC_NAME 30 Status
SQLSTATE 4 Status
SUBCIJASS_ORIGIN 9 Status
TABLH NAME 20 Status
TRANSACTION_ACTIVE 36 Header
TRANS$ACTIONS_COMMITTED 34 Header
TRAN$ACTIONS_ROLLED_BACK 35 Header
TRIGGER_CATALOG 31 Status
TRIGGER_NAME 33 Status
TRIGGER_SCHEMA 32 Status
irppleme.ntation-defi.ned (IE020) < 0 (zero) 1 | Header
diagngstics header field
irppleme_ntation-de_fined (IE020) < 0 (zero) 1 Status
diagngstics status field
L Excep{ for values-itidhis table that are less than 0 (zero).

Table 13 — Codes used for SQL/CLI handle types

Handle type Code
CONNECTION HANDLE 2
DESCRIPTOR HANDLE 4
ENVIRONMENT HANDLE 1 (one)
STATEMENT HANDLE 3
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Handle type

Code

implementation-defined (IE020)
handle type

<1 (one) or>100

Table 14 — Codes used for transaction termination

Termination type Code
COMMIT 0 (zero)
ROLLBACK 1 (one)
SAVEPOINT NAME ROLLBACK 2
SAVEPOINT NAME RELEASE 4
COMMIT AND CHAIN 6
ROLLBACK AND CHAIN 7
implementation-defined (IV039) < 0 (zero)

termiration type

Table 15 — Codes used for. environment attributes

Attribute Code May be set
NULL TERMINATION 10001 Yes
implementation-defined (IV039) > 0 (zero), implementation-defined (IV039)
enviropment attribute exceptvalues
given above

Table 16 — Codes used for connection attributes

Attribute Code May be set

POPULATE.IPD 10001 No

SAVEPOINT NAME 10027 Yes

implementation-defined (IV039) > 0 (zero), implementation-defined (IV039)
connection attribute exceptvalues

given above

Table 17 — Codes used for statement attributes

Attribute

Code

May be set

APD HANDLE

10011

Yes
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Attribute Code May be set
ARD HANDLE 10010 Yes
IPD HANDLE 10013 No
IRD HANDLE 10012 No
CURRENT OF POSITION 10027 Yes
CURSQRHOEBABLEE =3 Yes
CURS(QR SCROLLABLE -1 Yes
CURSQR SENSITIVITY -2 Yes
METADATA ID 10014 Yes
NEST DESCRIPTOR 10029 Yes
implementation-defined (IV039) >0 (zero), implementation-defined (IV039)
statenjent attribute exceptvalues

given above

Table 18 — Codes used for.FreeStmt options

Option Code
CLOSHCURSOR 0 (zero)
FREE HANDLE 1 (one)
UNBIND COLUMNS 2
UNBIND PARAMETERS 3
REALIJOCATE 4

Table 19 — Data types of attributes

Attribrlte Data type Values

NULL TERMINATION INTEGER 0 (Ealse) 1 (True)
POPULATE IPD INTEGER 0 (False) 1 (True)
APD HANDLE INTEGER Handle value
ARD HANDLE INTEGER Handle value

IPD HANDLE INTEGER Handle value

IRD HANDLE INTEGER Handle value
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Attribute Data type Values
CURRENT OF POSITION INTEGER Integer value denoting the current row in the
rowset

CURSOR HOLDABLE INTEGER 0 (NONHOLDABLE) 1 (HOLDABLE)
CURSOR SCROLLABLE INTEGER 0 (NONSCROLLABLE) 1 (SCROLLABLE)
CURSOR SENSITIVITY INTEGER 0 (ASENSITIVE) 1 (INSENSITIVE) 2 (SENSITIVE)
METADATA ID INTEGER 0 (FALSE) 1 (TRUE)
NEST PESCRIPTOR INTEGER 0 (FALSE) 1 (TRUE)
SAVEPOINT NAME CHARACTER Not specified

Table 20 — Codes used for SQL/CLI descriptor-fields
Field Code SQL Item Descriptor Name Type
ALLO(_TYPE 1099 (Not applicable) Hpader
ARRAY_SIZE 20 (Not applicable) Hpader
ARRAY_STATUS_POINTER 21 (Not applicable) Header
CARDIlNALITY 1040 CARDINALITY Item
CHARJ\CTER_SET_CATALOG 1018 CHARACTER_SET_CATALOG Item
CHARACTER_SET_NAME 1020 CHARACTER_SET_NAME Ittm
CHARACTER_SET_SCHEMA 1019 CHARACTER_SET_SCHEMA Ittm
COLLATION_CATALOG 1015 COLLATION_CATALOG Item
COLLATION_NAME 1017 COLLATION_NAME Item
COLLATION_SCHEMA 1016 COLLATION_SCHEMA Ittm
COUNT 1001 COUNT Hpader
CURRENT_TRANSFORM_GROUP 1039 (Not applicable] Item
DATA_POINTER 1010 DATA Item
DATETIME_INTERVAL_CODE 1007 DATETIME_INTERVAL_CODE Item
DATETIME_INTERVAL_PRECISION | 26 DATETIME_INTERVAL_PRECISION Item
DEGREE 1041 DEGREE Item
DYNAMIC_FUNCTION 1031 DYNAMIC_FUNCTION Header
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Field Code SQL Item Descriptor Name Type
DYNAMIC_FUNCTION_CODE 1032 DYNAMIC_FUNCTION_CODE Header
INDICATOR_POINTER 1009 INDICATOR [tem
KEY_MEMBER 1030 KEY_MEMBER Item
KEY_TYPE 1029 KEY_TYPE Header
LENGTH 1663 EENGTH Hem
LEVEL 1042 LEVEL [tem
NAME 1011 NAME Item
NULLABLE 1008 NULLABLE Item
OCTET_LENGTH 1013 OCTET_LENGTH Item
OCTET_LENGTH_POINTER 1004 Both OCTET_LENGTH (input) and [tem
RETURNED_QCTET_LENGTH (output)

PARAMETER_MODE 1021 PARAMETER_MODE Item
PARAMETER_ORDINAL_POSITION 1022 PARAMETER_ORDINAL_POSITION [tem
PARAMETER_SPECIFIC_CATALOG 1023 PARAMETER_SPECIFIC_CATALOG Item
PARANMETER_SPECIFIC_NAME 1025 PARAMETER_SPECIFIC_NAME Item
PARAMETER_SPECIFIC_SCHEMA 1024 PARAMETER_SPECIFIC_SCHEMA Item
PRECIBION 1005 PRECISION [tem
RETURNED_CARDINALITY_POINTER | 1043 RETURNED_CARDINALITY Item
ROW_PROCESSED_POINTER 34 (Not applicable) Hpader
SCALE 1006 SCALE Item
SCOPH_CATALOG 1033 SCOPE_CATALOG Item
SCOPH_NAME 1034 SCOPE_NAME Item
SCOPE_SCHEMA 1035 SCOPE_SCHEMA Item
SPECIFIC_TYPE_CATALOG 1036 (Not applicable) Item
SPECIFIC_TYPE_NAME 1038 (Not applicable) [tem
SPECIFIC_TYPE_SCHEMA 1037 (Not applicable) Item
TOP_LEVEL_COUNT 1044 TOP_LEVEL_COUNT Header
TYPE 1002 TYPE Item
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Field Code SQL Item Descriptor Name Type
UNNAMED 1012 UNNAMED Item
USER_DEFINED_TYPE_CATALOG 1026 USER_DEFINED_TYPE_CATALOG [tem
USER_DEFINED_TYPE_NAME 1028 USER_DEFINED_TYPE_NAME Item
USER_DEFINED_TYPE_SCHEMA 1027 USER_DEFINED_TYPE_SCHEMA Item
USER_PEFINED-TYPE€ODE 1045 YSER-DEFINED-TYPE€ODE Htem
implethentation-defined (1IV041) 0 (zero) | implementation-defined (IV041) Header
descriptor header field through | descriptor header field

999, or

> 1200,

exclud-

ing val-

ues

defined

in this

table
implethentation-defined (IV041) 0 (zero) | implementation-defined (IV041) Item
descriptor item field through | descriptor item field

999, or

>1200,

exclud-

ing vals

ues

defined

in this

table

Table 21 — Ability to set SQL/CLI descriptor fields
May be set

Field ARD IRD APD IPD
ALLO(_TYPE No No No Nol
ARRAY_SIZE No No
ARRAY_STATUS_POINTER
CARDINALITY No No No
CHARACTER_SET_CATALOG No
CHARACTER_SET_NAME No
CHARACTER_SET_SCHEMA No
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May be set
Field ARD IRD APD IPD
COLLATION_CATALOG No
COLLATION_NAME No
COLLATION_SCHEMA No
COUNT No
CURRENT_TRANSFORM_GROUP No No No No
DATA_POINTER No
DATETIME_INTERVAL_CODE No
DATETIME_INTERVAL_PRECISION No
DEGREE No No No
DYNAMIC_FUNCTION No No No No
DYNAMIC_FUNCTION_CODE No No No No
INDICATOR_POINTER No No
KEY_MEMBER No No No No
KEY_T|YPE No No No No
LENGTH No
LEVEL No
NAME No
NULLABLE No
OCTET_LENGTH No
OCTET_LENGTH_POINTER No No
PARAMETER_MOQDE No No No
PARAMETER_ORDINAL_POSITION No No No
PARAMETER_SPECIFIC_CATALOG No No No
PARAMETER_SPECIFIC_NAME No No No
PARAMETER_SPECIFIC_SCHEMA No No No
PRECISION No
RETURNED_CARDINALITY_POINTER No No
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May be set

Field ARD IRD APD IPD
ROWS_PROCESSED_POINTER No No
SCALE No
SCOPE_CATALOG No
SCOPE-NAME No
SCOPH_SCHEMA No
SPECIFIC_TYPE_CATALOG No No No No
SPECIFIC_TYPE_NAME No No No No
SPECIFIC_TYPE_SCHEMA No No No No
TOP_LEVEL_COUNT Ne
TYPE No
UNNAMED No
USER_PEFINED_TYPE_CATALOG No
USER_DEFINED_TYPE_NAME No
USER_DEFINED_TYPE_SCHEMA No
USER_DEFINED_TYPE_CODE No No No No
implementation-defined (IE019)descriptor header | ID ID ID ID
field
implerhentation-defined(IE019) descriptor item field | ID ID ID ID
1 Wher¢ “No” means thatthe descriptor field is not settable, “ID” means that it is implementation-defined (IV040) vhether
or not the descriptoffteld is settable, and the absence of any notation means that the descriptor field is settable

Table 22 — Ability to retrieve SQL/CLI descriptor fields

May be retrieved

Field ARD IRD APD IPD
ALLOC_TYPE PS
ARRAY_SIZE No No
ARRAY_STATUS_POINTER
CARDINALITY No PS No
90 © ISO/IEC 2023 - All rights reserved


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

ISO/IEC 9075-3:2023(E)
6.18 Other tables associated with CLI

May be retrieved
Field ARD IRD APD IPD
CHARACTER_SET_CATALOG PS
CHARACTER_SET_NAME PS
CHARACTER_SET_SCHEMA PS
COLLATION-CATALOG PS
COLLATION_NAME PS
COLLATION_SCHEMA PS
COUNT PS
CURRENT_TRANSFORM_GROUP PS
DATA_POINTER No Nol
DATETIME_INTERVAL_CODE PS
DATETIME_INTERVAL_PRECISION PS
DEGREE No PS No
DYNAMIC_FUNCTION No No
DYNAMIC_FUNCTION_CODE No No
INDICATOR_POINTER No No
KEY_MEMBER No PS No No
KEY_T|YPE No PS No No
LENGTH PS
LEVEL PS
NAME PS
NULLABEE PS
OCTET_LENGTH PS
OCTET_LENGTH_POINTER No No
PARAMETER_MODE No PS No No
PARAMETER_ORDINAL_POSITION No PS No No
PARAMETER_SPECIFIC_CATALOG No PS No No
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May be retrieved
Field ARD IRD APD IPD
PARAMETER_SPECIFIC_NAME No PS No No
PARAMETER_SPECIFIC_SCHEMA No PS No No
PRECISION PS
RETURNEDCARDINAHTY-POINTER No No
ROWS|PROCESSED_POINTER No No
SCALE PS
SCOPH_CATALOG PS
SCOPH NAME PS
SCOPH_SCHEMA PS
SPECIFIC_TYPE_CATALOG PS
SPECIFIC_TYPE_NAME PS
SPECIFIC_TYPE_SCHEMA PS
TOP_LEVEL_COUNT PS
TYPE PS
UNNAMED PS
USER_PDEFINED_TYPE_CATALOG PS
USER_DEFINED_TYPE_NAME PS
USER_DEFINED_TYPE_SCHEMA PS
USER_DEFINEDSF¥PE_CODE PS
implethentation-defined (IV041) descriptor header | ID ID ID ID
field
implementation-defined (IV041) descriptor item ID ID ID ID
field
! Where “No” means that the descriptor field is not retrievable, PS means that the descriptor field is retrievable from the
IRD only when a prepared or executed statement is associated with the IRD, the absence of any notation means that the
nggriispﬁgtrrf:svlgbilse'retrievable, and “ID” means that it is implementation-defined (IV042) whether or not the descriptor
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Table 23 — SQL/CLI descriptor field default values

Default values

Field ARD IRD APD IPD

ALLOC_TYPE AUTOMATIC | AUTOMATIC | AUTOMATIC | AUTOMATIC
or USER or USER

ARRA'(‘I'7E' 1 (ana) 1 (ana)
OIS T (UTICYy T (UTICYy

ARRAY_STATUS_POINTER Null Null Null Null

CARDIlNALITY

CHARACTER_SET_CATALOG

CHARACTER_SET_NAME

CHARACTER_SET_SCHEMA

COLLATION_CATALOG

COLLATION_NAME

COLLATION_SCHEMA

COUNT 0 (zero) 0 (zero) 1

CURRENT_TRANSFORM_GROUP

DATA_POINTER Null Null

DATETIME_INTERVAL_CODE

DATETIME_INTERVAL_PRECISION

DEGREE

DYNAMIC_FUNEFION

DYNAMIC FUNCTION_CODE

INDICATOR-POINTER Nudl Nudl

KEY_MEMBER

KEY_TYPE

LENGTH

LEVEL 0 (zero) 0 (zero)

NAME

NULLABLE
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Default values
Field ARD IRD APD IPD
OCTET_LENGTH
OCTET_LENGTH_POINTER Null Null
PARAMETER_MODE
PARAMETER-ORDHINAEPOSITHON
PARAMETER_SPECIFIC_CATALOG
PARANMETER_SPECIFIC_NAME
PARAMETER_SPECIFIC_SCHEMA
PRECIFION
RETURNED_CARDINALITY_POINTER | Null Null
ROWS|PROCESSED_POINTER Null Null
SCALE
SCOPH_CATALOG
SCOPH_NAME
SCOPH_SCHEMA
SPECIFIC_TYPE_CATALOG
SPECIFIC_TYPE_NAME
SPECIFIC_TYPE_SCHEMA
TOP_LEVEL_COUNT 0 (zero) 0 (zero)
TYPE DEFAULT DEFAULT
UNNAMED
USER_DEEINED_TYPE CATALQG
USER_DEFINED_TYPE_NAME
USER_DEFINED_TYPE_SCHEMA
USER_DEFINED_TYPE_CODE
implementation-defined (1IV041) ID ID ID ID
descriptor header field
implementation-defined (IV041) ID ID ID ID
descriptor item field
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Default values

Field

ARD IRD APD IPD

1 Where “Null” means that the descriptor field’s default value is a null pointer, the absence of any notation means that
the descriptor field’s default value is initially undefined, “ID” means that the descriptor field’'s default value is implemen-
tation-defined (IW059), and every other value specifies the descriptor field’s default value.

Table 24 — Codes used for fetch orientation

Fetch Prientation Code
NEXT 1 (one)
FIRST 2

LAST 3
PRIOR 4
ABSOLUTE 5
RELATIVE 6

Table 25 — Multi-rowfetch status codes

Return code

Return code

meaning
Row spccess 0 (zero)
Row spccess with 6
information
Row efror 5
No row 3
Table 26 — Miscellaneous codes used in CLI
Context €ode—Indieates
Allocation type 1 AUTOMATIC
(one)
Allocation type 2 USER
Attribute value 0 FALSE, NONSCROLLABLE, ASENSITIVE, NO NULLS, NONHOLD-
(zero) | ABLE
Attribute value % ) TRUE, SCROLLABLE, INSENSITIVE, NULLABLE, HOLDABLE
one
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Context Code | Indicates
Attribute value 2 SENSITIVE
Data type 0 ALL TYPES

(zero)
Data type -99 APD TYPE
Data type -99 ARD TYPE
Data type 99 DEFAULT
Deferrpble constraints | 5 INITIALLY DEFERRED
Deferrpble constraints | 6 INITIALLY IMMEDIATE
Deferrpble constraints | 7 NOT DEFERRABLE
Input $tring length -3 NULL TERMINATED
Input ¢r output data -1 SQL NULL DATA
Paramkter length -2 DATA AT EXEC
Referential Constraint | 0 CASCADE

(zero)
Referential Constraint 1 RESTRICT

(one)
Referential Constraint | 4 SET. DEFAULT
Referential Constraint 2 SET NULL
Referential Constraint 3 NO ACTION

Table 27 — Codes used to identify SQL/CLI routines

Generjic Name Code
AllocCpnnect 1 (one)
AllocEnv 2
AllocHandle 1001
AllocStmt 3
BindCol 4
BindParameter 72
Cancel 5
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Generic Name Code
CloseCursor 1003
ColAttribute 6
ColumnPrivileges 56
Columns 40
Connergt 7
CopyDlesc 1004
DataSqurces 57
DescripeCol 8
Discornect 9
EndTran 1005
Error 10
ExecDlrect 11
Execute 12
Fetch 13
FetchScroll 1021
ForeighKeys 60
FreeCqnnect 14
FreeEnv 15
FreeHandle 1006
FreeStint 16
GetCopnectAttr 1007
GetCutsorName 17
GetData 43
GetDescField 1008
GetDescRec 1009
GetDiagField 1010
GetDiagRec 1011
GetEnvAttr 1012
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Generic Name Code
GetFeaturelnfo 1027
GetFunctions 44
GetInfo 45
GetLength 1022
GetPaamBbata 1025
GetPogition 1023
GetSegsionInfo 1028
GetStmtAttr 1014
GetSubString 1024
GetTylfeInfo 47
More}Jesults 61
NextResult 73
NumREsultCols 18
Param|Data 48
Prepare 19
PrimaryKeys 65
PutData 49
RowCqunt 20
SetConnectAttr 1016
SetCurjsorName 21
SetDegcField 1017
SetDedcRec 1018
SetEnvAttr 1019
SetStmtAttr 1020
SpecialColumns 52
StartTran 74
TablePrivileges 70
Tables 54
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Generic Name Code

implementation-
defined (IV054) CLI
routine

< 0 (zero), or 400 through 1299, or > 2000

Table 28 — Codes and data types for implementation information

DATA

Information Type Code Data Type
CATALJOG NAME 10003 CHARACTER(1)
COLLATING SEQUENCE 10004 CHARACTER(254)
CURSQR COMMIT BEHAVIOR 23 SMALLINT

DATA $OURCE NAME 2 CHARACTER(128)
DBMS|NAME 17 CHARACTER(254)
DBMS|VERSION 18 CHARACTER(254)
DEFAULT TRANSACTION ISOLATION | 26 INTEGER
IDENT|IFIER CASE 28 SMALLINT
MAXINIUM CATALOG NAME LENGTH | 34 SMALLINT
MAXINIUM COLUMN NAME LENGTH | 30 SMALLINT
MAXINIUM COLUMNS IN GROUP BY |97 SMALLINT
MAXINIUM COLUMNS IN ORDERBY | 99 SMALLINT
MAXINIUM COLUMNS IN SELECT 100 SMALLINT
MAXINIUM COLUMNSAN-TABLE 101 SMALLINT
MAXINIUM CONGURRENT ACTIVIT- | 1 (one) SMALLINT

IES

MAXINIUM\.CURSOR NAME LENGTH | 31 SMALLINT
MAXIMUM DRIVER CONNECTIONS | 0 (zero) SMALLINT
MAXIMUM IDENTIFIER LENGTH 10005 SMALLINT
MAXIMUM SCHEMA NAME LENGTH | 32 SMALLINT
MAXIMUM STATEMENT OCTETS 20000 SMALLINT
MAXIMUM STATEMENT OCTETS 20001 SMALLINT
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Information Type Code Data Type
MAXIMUM STATEMENT OCTETS 20002 SMALLINT
SCHEMA
MAXIMUM TABLE NAME LENGTH 35 SMALLINT
MAXIMUM TABLES IN SELECT 106 SMALLINT
MAXIMUM USER NAME LENGTH 107 SMALLINT
NULL COLLATION 85 SMALLINT
ORDER BY COLUMNS IN SELECT 90 CHARACTER(1)
SEAR(H PATTERN ESCAPE 14 CHARACTER(1)
SERVER NAME 13 CHARACTER(128)
SPECIAL CHARACTERS 94 CHARACTER(254%)
TRANS$ACTION CAPABLE 46 SMALLINT
TRANS$ACTION ISOLATION OPTION | 72 INTEGER
implementation-defined (IE021) implemen- implementation-defined (IE021) datq type
infornjation type tation-
defined
(IE021)code
SQL-immplementation information 21,000 CHARACTER(Ll) or INTEGER
through
24999
SQL sizing information 25000 INTEGER
through
29999
implementation-defined (IE021) 11000 CHARACTER(Ll) or INTEGER
implerpnentation information through
14999
implerpentation-defined (IE021) siz- | 15000 INTEGER
ing infprmdtion through
19999
1L is the implementation-defined (IL006) maximum length of a variable-length character string.

NOTE 15 — Additional implementation information items are defined in Subclause 7.50, “SQL_IMPLEMENTATION_INFO
base table”, in ISO/IEC 9075-11.

Additional sizing items are defined in Subclause 7.51, “SQL_SIZING base table”, in ISO/IEC 9075-11.
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Table 29 — Codes and data types for session implementation information

Information Type | Code Data Type <general value specification>
CURRENT USER 47 CHARACTER(Ll) USER and CURRENT_USER
CURRENT DEFAULT | 20004 CHARACTER(Ll) CURRENT_DEFAULT_TRANS-
TRANSFORM GROUP FORM_GROUP

CURRENT PATH 20005 CHARACTER(LL) CURRENT_FATH

CURRENT ROLE 20006 CHARACTER(Ll) CURRENT_ROLE

SESSIQN USER 20007 CHARACTER(Ll) SESSION_USER

SYSTEM USER 20008 CHARACTER(Ll) SYSTEM_USER

CURRENT CATALOG | 20009 CHARACTER(Ll) CURRENT_GATALOG

CURRENT SCHEMA | 20010 CHARACTER(Ll) CURRENT_SCHEMA

1 Wher¢ L is the implementation-defined (IL016) maximum length(f the corresponding <general value specifidation>.

Table 30 — Values for TRANSACTION-ISOLATION OPTION with StartTran

Information Type Value
READ UNCOMMITTED D (one)
READ COMMITTED 2
REPEATABLE READ 4
SERIALIZABLE 8

Table 31 — Values for TRANSACTION ACCESS MODE with StartTran

Information Type Value
READ ONLY 1 (one)
READ WRITE 2

Table 32 — Codes used for concise data types

Data Type Code

implementation-defined (IE002) data | < 0 (zero)
type
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Data Type Code
CHARACTER 1 (one)
CHAR 1 (one)
NUMERIC 2
DECIMAL 3
DEC 3
INTEGER 4
INT 4
SMALLINT 5
FLOAT 6
REAL 7
DOUBLE 8
DECFLJOAT 26
BINARY 60
BINARY VARYING 61
VARBINARY 61
CHARACTER VARYING 12
CHAR VARYING 12
VARCHAR 12
BOOLEAN 16
User-defined type 17
ROW 19
REF 20
BIGINT 25
BINARY LARGE OBJECT 30
BLOB 30
CHARACTER LARGE OBJECT 40
CLOB 40
ARRAY 50
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Data Type Code
MULTISET 55
DATE 91
TIME 92
TIMESTAMP 93
TIME WATHTMEZONE 9%
TIMESTAMP WITH TIME ZONE 95
INTERVAL YEAR 101
INTERVAL MONTH 102
INTERVAL DAY 103
INTERVAL HOUR 104
INTERVAL MINUTE 105
INTERVAL SECOND 106
INTERVAL YEAR TO MONTH 107
INTERVAL DAY TO HOUR 108
INTERVAL DAY TO MINUTE 109
INTERVAL DAY TO SECOND 110
INTERVAL HOUR TO MINUTE 111
INTERVAL HOUR TO SECQND 112
INTERVAL MINUTE TO SECOND 113
Table 33 — Codes used with concise datetime data types in SQL/CLI
Concise Data Type Code Data Type Code Datetime Interval Code
91 9 1 (one)
92 9 2
93 9 3
94 9 4
95 9 5
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Table 34 — Codes used with concise interval data types in SQL/CLI

Concise Data Type Code Data Type Code Datetime Interval Code
101 10 1 (one)
102 10 2

103 10 3

104 10 4

105 10 5

106 10 6

107 10 7

108 10 8

109 10 9

110 10 10
111 10 11
112 10 12
113 10 13

Table 35 — Concise codes used with datetime data types in SQL/CLI

Datetime Interval Code Concise Code
1 (one 91
2 92
3 93
4 94
5 95

Table 36 — Concise codes used with interval data types in SQL/CLI

Datetime Interval Code Code
1 (one) 101
2 102
3 103
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Datetime Interval Code Code

4 104

5 105

6 106

7 107

8 168

9 109

10 110

11 111

12 112

13 113

Table 37 — Special parameter values

Value Name Value | Data Type

ALL CATALOGS %' CHARACTER(1)

ALL SGHEMAS '%' ' CHARACTER(1)

ALL TYPES ‘%' | CHARACTER(1)

Table 38 — Column types and scopes used with SpecialColumns

Context Code | Indicates

Special Column Type 1 BEST ROWID
(one)

Scope pf Rew-Id 0 SCOPE CURRENT ROW
(zero)

Scope of Row Id 1 SCOPE TRANSACTION
(one)

Scope of Row Id 2 SCOPE SESSION

Pseudo Column Flag 0 PSEUDO UNKNOWN
(zero)

Pseudo Column Flag 1 NOT PSEUDO
(one)

Pseudo Column Flag 2 PSEUDO
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6.19 SQL/CLI data type correspondences

This Subclause is modified by Subclause 18.5, “SQL/CLI data type correspondences”, in ISO/IEC 9075-9.
This Subclause is modified by Subclause 19.1, “SQL/CLI data type correspondences”, in ISO/IEC 9075-14.
This Subclause is modified by Subclause 17.1, “SQL/CLI data type correspondences”, in ISO/IEC 9075-15.

Function

Specify the SQL/CLI data type correspondences for SQL data types and host language types associated

with the rnnlnirpd paramnfnr mnr‘hnnicmc, asshowninTable '2’ "anpnri’pd r‘n”ing conventionso

routines

Tables

In the fol
type cor
“SQL/CLI
Table 44,
ences for
and Q be

by language”.

owing tables (Table 39, “SQL/CLI data type correspondences for Ada” (Table 40, “SQL
espondences for C”, Table 41, “SQL/CLI data type correspondences-for’'COBOL’, Table
data type correspondences for Fortran”, Table 43, “SQL/CLI data‘'type correspondend
“SQL/CLI data type correspondences for Pascal”, and Table 45, “SQL/CLI data type cor
PL/1"”) let Pbe <precision>, S be <scale>, L be <length>, T be <time fractional seconds p
<interval qualifier>.

Table 39 — SQL/CLI data type correspondences for Ada

SQL/CLI

CLI data
42,

es for M”,
respond-
recision>,

SQL Dpta Type Ada Data Type

ARRAY None

ARRAY LOCATOR SQL_STANDARD. | NT

BIGINT SQL (STANDARD. Bl G NT

BINARY (L) SQL_STANDARD. CHAR, with P' LENGTH of L
BINARY LARGE OBJECT (L) SQL_STANDARD. CHAR, with P' LENGTH of L
BINARY LARGE OBJECT\LOC- SQL_STANDARD. | NT

ATOR

BINARY VARYING-(L) SQL_STANDARD. CHAR, with P' LENGTH of L
BOOLEAN SQL_STANDARD. BOOLEAN
CHARACTERTL] SQL_STANDARD. CHAR, With P LENGTHOf L

CHARACTER LARGE OBJECT (L) | SQL_STANDARD. CHAR, with P' LENGTH of L

CHARACTER LARGE OBJECT SQL_STANDARD. | NT

LOCATOR
CHARACTER VARYING (L) None
DATE None
DECFLOAT(P) None
106 © ISO/IEC 2023 - All rights reserved


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

ISO/IEC 9075-3:2023(E)
6.19 SQL/CLI data type correspondences

SQL Data Type Ada Data Type

DECIMAL(P,S) None

DOUBLE PRECISION SQL_STANDARD. DOUBLE_PREC! SI ON
FLOAT(P) None

INTEGER SQL_STANDARD. | NT

INTERVAEGY Nome

MULTISET None

MULTISET LOCATOR

SQL_STANDARD. | NT

NUMERIC(P,S) None

REAL SQL_STANDARD. REAL

REF SQL_STANDARD. CHAR, with P' LENGFH of L
ROW None

SMALILINT SQ._STANDARD. SMAL LAyNF

TIME([I None

TIMESTAMP(T) None

User-defined type None

User-defined type LOCATOR

SQECSTANDARD. | NT

Table 40.— SQL/CLI data type correspondences for C

SQL Data Type C Data Type
ARRAY None

ARRAY LOCATOR | ong

BIGINT | ong | ong
BINARY (L) char, with length L

BINARY LARGE OBJECT (L)

char, with length L

BINARY LARGE OBJECT LOC-
ATOR

| ong

BINARY VARYING (L)

char, with length L

BOOLEAN

short

© ISO/IEC 2023 - All rights reserved

107


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

ISO/IEC 9075-3:2023(E)
6.19 SQL/CLI data type correspondences

SQL Data Type

C Data Type

CHARACTER (L)

char, with length (L+1)*k 1

CHARACTER LARGE OBJECT (L)

char, with length (L+1)*k 1

CHARACTER LARGE OBJECT
LOCATOR

| ong

1

L X

CHARACTER VARYING ()

I LI P | ol 4.1
Chial, WILILNICITgULI (LT L] R

DATE None
DECFLOAT(P) None
DECIMAL(P,S) None
DOUBLE PRECISION doubl e
FLOAT|(P) None
INTEGER | ong
INTERVAL(Q) None
MULTISET None
MULTISET LOCATOR | ong
NUMERIC(P,S) None
REAL f1 oat
REF char, with length L
ROW None
SMALLINT short
TIME([I) None
TIMESTAMP(T) None
User-definied type None
User-defined type LOCATOR | ong

Lkis the length in units of C char of the largest character in the character set associated with the SQL data type.

Table 41 — SQL/CLI data type correspondences for COBOL

SQL Data Type COBOL Data Type
ARRAY None
108 © ISO/IEC 2023 - All rights reserved


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

ISO/IEC 9075-3:2023(E)
6.19 SQL/CLI data type correspondences

SQL Data Type COBOL Data Type

ARRAY LOCATOR Pl CTURE S9(Pl) USAGE BI NARY, where PI is implementation-
defined (IV035)

BIGINT PI CTURE S9(BPI) USAGE BI NARY, where BPI is implementation-
defined (IV035)

BINARY (L) alphanumeric, with length L

BINARY TARGE OBJECT(E)

atpiramurmeric, witittengtr £

BINARY LARGE OBJECT LOC-
ATOR

Pl CTURE S9(PI) USAGE BI NARY, where PI is implerhentafion-
defined (IV035)

BINARY VARYING (L)

alphanumeric, with length L

BOOLEAN

Pl CTURE X

CHARACTER (L)

alphanumeric, with length L

CHARACTER LARGE OBJECT (L)

alphanumeric, with length L

CHARACTER LARGE OBJECT
LOCATOR

Pl CTURE S9(Pl) USAGE-Bl NARY, where PI is implementafion-
defined (IV035)

CHARACTER VARYING (L) None

DATE None

DECFLOAT(P) None

DECIMAL(P,S) None

DOUBLE PRECISION None

FLOAT|(P) None

INTEGER PI CTURE S9(PI) USAGE BI NARY, where PI is implementation-
defined (IV035)

INTERVAL(Q) None

MULTISET None

MULTISET LOCATOR Pl CTURE S9(Pl) USAGE BI NARY, where PI is implementation-
defined (IV035)

NUMERIC(P,S) USAGE DI SPLAY SI GN LEADI NG SEPARATE, with Pl CTURE as spe-
cified !

REAL None

REF alphanumeric, with length L

ROW None

© ISO/IEC 2023 - All rights reserved

109


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

ISO/IEC 9075-3:2023(E)

6.19 SQL/CLI data type correspondences

SQL Data Type COBOL Data Type

SMALLINT Pl CTURE S9( SPI) USAGE BI NARY, where SPI is implementation-
defined (IV035)

TIME(T) None

TIMESTAMP(T) None

User-defined type None

User-defined type LOCATOR

Pl CTURE S9(Pl) USAGE Bl NARY, where PI is implementafion-

defined (IV035)

! case:
1)  IfS=P, thena Pl CTURE with an 'S' followed by a 'V followed by P'9's.
2)  IfP>S>0 (zero), then a Pl CTURE with an 'S’ followed by P-S '9's followed by a 'V followed by S '9's.
3)  I1fS=0 (zero), then a Pl CTURE with an 'S’ followed by P'9's optionally followed bya V.
Table 42 — SQL/CLI data type correspondences for Fortran
SQL Dpta Type Fortran Data Type
ARRAY None
ARRAY LOCATOR | NTEGER
BIGINT None
BINARY (L) CHARACTER, with length L
BINARY LARGE OBJECT (L) CHARACTER, with length L
BINARY LARGE OBJECT LOC- | NTEGER
ATOR
BINARY VARYING.(£) CHARACTER, with length L
BOOLEAN LOG CAL
CHARACTER (L) CHARACTER, with length L
CHARACTER LARGE OBJECT (L) | CHARACTER, with length L
CHARACTER LARGE OBJECT | NTEGER
LOCATOR
CHARACTER VARYING (L) None
DATE None
DECFLOAT(P) None
DECIMAL(P,S) None
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SQL Data Type Fortran Data Type
DOUBLE PRECISION DOUBLE PRECI SI ON
FLOAT(P) None
INTEGER | NTEGER
INTERVAL(Q) None
MULTISET Normre
MULTISET LOCATOR | NTEGER
NUMERIC(P,S) None
REAL REAL
REF CHARACTER, with length L
ROW None
SMALLINT None
TIME([I None
TIMESTAMP(T) None
User-defined type None
User-defined type LOCATOR | NTEGER

Table 43 —SQL/CLI data type correspondences for M
SQL Data Type M Data Type
ARRAY None
ARRAY LOCATOR character
BIGINT None
BINARY\(1) character
BINARY LARGE OBJECT (L) character
BINARY LARGE OBJECT LOC- character
ATOR
BINARY VARYING (L) character
BOOLEAN None
CHARACTER (L) None
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SQL Data Type M Data Type
CHARACTER LARGE OBJECT (L) | character
CHARACTER LARGE OBJECT character
LOCATOR
CHARACTER VARYING (L) character with maximum length L
DATE None
DECFLOAT(P) None
DECIMAL(P,S) character
DOUBLE PRECISION None
FLOAT|(P) None
INTEGER character
INTERVAL(Q) None
MULTISET None
MULTISET LOCATOR character
NUMERIC(P,S) character
REAL character
REF character
ROW None
SMALLINT None
TIME([I None
TIMESTAMP(T) None
User-defined type None
User-defined type LOCATOR character
Table 44 — SQL/CLI data type correspondences for Pascal
SQL Data Type Pascal Data Type
ARRAY None
ARRAY LOCATOR | NTEGER
BIGINT None
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SQL Data Type Pascal Data Type

BINARY (L) PACKED ARRAY[ 1..L] OF CHAR
BINARY LARGE OBJECT (L), L > | PACKED ARRAY[ 1..L] OF CHAR
1 (one)

BINARY LARGE OBJECT LOC- | NTEGER

ATOR

BINARY VARYINGTE) PACRED ARRAY[ T.. L] OF CHAR
BOOLEAN BOOLEAN

CHARACTER (1) CHAR

CHARACTER (L), L > 1 (one) PACKED ARRAY[ 1..L] OF CHAR
CHARACTER LARGE OBJECT (L), | PACKED ARRAY[ 1..L] OF CHAR
L>1 (pne)

CHARACTER LARGE OBJECT | NTEGER

LOCATOR

CHARACTER VARYING (L) None

DATE None

DECFLJOAT(P) None

DECIMAL(P,S) None

DOUBLE PRECISION None

FLOAT|(P) None

INTEGER | NTEGER

INTERVAL(Q) None

MULTISET None

MULTISET(LOCATOR | NTEGER

NUMEREHRS) Note

REAL REAL

REF, L > 1 (one) PACKED ARRAY[ 1..L] OF CHAR
ROW None

SMALLINT None

TIME(T) None

TIMESTAMP(T) None
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SQL Data Type Pascal Data Type
User-defined type None
User-defined type LOCATOR | NTEGER

Table 45 — SQL/CLI data type correspondences for PL/I

SQL Data Type PL/I Data Type

ARRAY None

ARRAY LOCATOR FI XED BI NARY( PI ), where Plis implementation<defined (]V036)

BIGINT FI XED Bl NARY( BPI ), where BPI is implementation-defindd
(IV036)

BINARY (L) CHARACTER( L)

BINARY LARGE OBJECT (L) CHARACTER( L) VARYI NG

BINARY LARGE OBJECT LOC- FI XED BI NARY( PI ), where PFis implementation-defined (JV036)
ATOR

BINARY VARYING (L) CHARACTER( L) VARY}ING
BOOLEAN BI T(1)
CHARACTER (L) CHARACTER( L)

CHARACTER LARGE OBJECT (L) | CHARACTER(L) VARYI NG

CHARACTER LARGE OBJECT FI XED BI NARY( PI'), where Plis implementation-defined (]V036)
LOCATOR

CHARACTER VARYING (4) CHARACTER(L) VARYI NG

DATE None

DECFIOAT(P) None

DECIMAL(PR,S) FI XED DECI MAL(P, S)

DOUBLE PRECISION None

FLOAT(P) FLOAT BI NARY (P)

INTEGER FI XED BI NARY( PI ), where Plis implementation-defined (IV036)
INTERVAL(Q) None

MULTISET None

MULTISET LOCATOR FI XED BI NARY( PI ), where Plis implementation-defined (IV036)
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SQL Data Type PL/I Data Type

NUMERIC(P,S) None

REAL None

REF CHARACTER VARYI NG (L)

ROW None

SMALNT FHXERBHNARY(SPH where SPHs implermrentatiomr=defimed-{{V036)
TIME([I) None

TIMESTAMP(T) None

User-defined type LOCATOR None

User-defined type FI XED BI NARY( PI ), where Pl is implementation-defined (JV036)
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7 SQL/CLI routines
This Clause is modified by Clause 19, “SQL/CLI routines”, in ISO/IEC 9075-9.

7.1  Introduction to SQL/CLI routines

Subclausf6-1;“<CEiToutines " defines a generic Chiroutine: This Subctause describes the individual CLI
routines |n alphabetical order.

For convénience, the variable <CLI name prefix> is omitted and the <CLI generic name> is usedl for the
descriptipns. For presentation purposes (and purely arbitrarily), the routines are presented as functions
rather than as procedures.

7.2  AllocConnect()

Function

Allocate an SQL-connection and assign a handle to it.
Definition

Al l ocConpect (
Envi [ onnment Handl e I N | NTEGER,
Conngct i onHandl e aut | NTEGER )
RETURNS SMALLI NT

General Rules

1)  Let|EH be the value of EnvironmentHandle.

2)  AllgcHandle is implicitly invoked with HandleType indicating CONNECTION HANDLE, with EH as
thevalue of InputHandle and with ConnectionHandle as OutputHandle.

Conforimance Rules

None.
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7.3  AllocEnv()

Function

Allocate an SQL-environment and assign a handle to it.

Definition

Al 'l ocEnv| (
Envi [ onnent Handl e ot | NTEGER )
RETURNS SMALLI NT

General Rules

1) AllqcHandle is implicitly invoked with HandleType indicating ENVIRONMENT HANDLE, with zero
as the value of InputHandle, and with EnvironmentHandle as OutputHandle.

Conforimance Rules

None.
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7.4  AllocHandle()

Function

Allocate a resource and assign a handle to it.

Definition
Al 'l ocHanfpl e (
Hand| eType IN SMALLI NT,
| npuf Handl e I'N | NTECGER,
Qut ppt Handl e aut | NTEGER )
RETURNS SMALLI NT
General Rules
1)  Let|HT be the value of HandleType and let /H be the value of InputHandle.
2) If HT is not one of the code values in Table 13, “Codes used forSQL/CLI handle types”, then an
exception condition is raised: CLI-specific condition — invalid handle (HYHHH).
3) Casp:
a) | IfHT indicates ENVIRONMENT HANDLE, then:

i) If the maximum number of SQL-environments that can be allocated at one time has
already been reached, then an exception condition is raised: CLI-specific condlition —
limit on number of handles exceeded (HY014). A skeleton SQL-environment isfallocated
and is assigned a unique value that is returned in OutputHandle.

ii) Case:

1)  Ifthe memorny requirements to manage an SQL-environment cannot be|satisfied,
then OutputHandle is set to zero and an exception condition is raised: ClI-specific
condition — memory allocation error (HY001).

NOTE 16 — No diagnostic information is generated in this case as there is no valid ephvironment
Handle that can be used in order to obtain diagnostic information.

2).S.If the resources to manage an SQL-environment cannot be allocated fof imple-
mentation-defined (IC010) reasons, then an implementation-defined ([C010)
exception condition is raised. A skeleton SQL-environment is allocated|and is
assigned a unique value that is returned in OutputHandle.

3}—Otherwisethe resetrees-to-manage-an-SQh-environmentarealleeated and are
referred to as an allocated SQL-environment. The allocated SQL-environment is
assigned a unique value that is returned in OutputHandle.

b) If HT indicates CONNECTION HANDLE, then:

118

)

If IH does not identify an allocated SQL-environment or if it identifies an allocated
skeleton SQL-environment, then OutputHandle is set to zero and an exception condition
is raised: CLI-specific condition — invalid handle (HYHHH).

Let E be the allocated SQL-environment identified by IH.

The diagnostics area associated with E is emptied.
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iv) If the maximum number of SQL-connections that can be allocated at one time has
already been reached, then OutputHandle is set to zero and an exception condition is
raised: CLI-specific condition — limit on number of handles exceeded (HY014).

V) Case:

1) Ifthe memory requirements to manage an SQL-connection cannot be satisfied,
then OutputHandle is set to zero and an exception condition is raised: CLI-specific
condition — memory allocation error (HY001).

2)  Iftheresources to manage an SQL-connection cannot be allocated for implemen-
et imple-

mentation-defined (IC009) exception condition is raised.

3)  Otherwise, the resources to manage an SQL-connection are allocated and are
referred to as an allocated SQL-connection. The allocated SQL-Connectipn is
associated with E and is assigned a unique value that is returned in OutpfitHandle.

c) If HT indicates STATEMENT HANDLE, then:

i) If IH does not identify an allocated SQL-connection, thenw’QutputHandle is sef to zero
and an exception condition is raised: CLI-specific condition — invalid handle (HYHHH).

ii) Let C be the allocated SQL-connection identified by7H.
iii)  The diagnostics area associated with C is emptied.

iv) If there is no established SQL-connection’ associated with C, then OutputHandle is set
to zero and an exception condition js taised: connection exception — connectliion does
not exist (08003). Otherwise, let EC bethe established SQL-connection associpted with
C.

V) If the maximum number of SQL-statements that can be allocated at one time hgs already
been reached, then OutputHandle is set to zero and an exception condition i$ raised:
CLI-specific condition Z5limit on number of handles exceeded (HY014).

vi) If EC is not the curfent SQL-connection, then the General Rules of Subclause (6.3,
“Implicit set connection”, are applied with EC as dormant SQL-connection.

vii)  If the memoty requirements to manage an SQL-statement cannot be satisfiefl, then
OutputHandle is set to zero and an exception condition is raised: CLI-specific|condition
— memary allocation error (HY001).

viii)  Ifthe resources to manage an SQL-statement cannot be allocated for implemlentation-
defined (IC009) reasons, then OutputHandle is set to zero and an implementation-
defined (IC009) exception condition is raised.

ix) The resources to manage an SQL-statement are allocated and are referred td as an
allocated SQL-statement. The allocated SQL-statement is associated with € and is
assigned a unique value that is returned in OutputHandle.

X) The following CLI descriptor areas are automatically allocated and associated with the
allocated SQL-statement:

1) Animplementation parameter descriptor.
2)  Animplementation row descriptor.
3) An application parameter descriptor.

4)  An application row descriptor.
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d)

For each of these descriptor areas, the ALLOC_TYPE field is set to indicate AUTOMATIC.
For each of these descriptor areas, fields with non-blank entries in Table 23, “SQL/CLI
descriptor field default values”, are set to the specified default values. All other fields
in the CLI item descriptor areas are initially undefined.

xi) The statement attributes of the allocated SQL statement are set as follows:

1) The automatically allocated application parameter descriptor becomes the value
ofthe APD HANDLE attribute for the allocated SQL-statement and the automatic-
ally allocated application row descriptor becomes the value of the ARD HANDLE
attribute for the allocated SQL-statement.

2)  The automatically allocated implementation parameter descriptorbegpmes the
value of the I[IPD HANDLE attribute for the allocated SQL-statement and the
automatically allocated implementation row descriptor becomesithe vdlue of the
IRD HANDLE attribute for the allocated SQL-statement.

3) The CURSOR SCROLLABLE attribute is set to NONSCROLLABLE.

4)  The CURSOR SENSITIVITY attribute is set to ASENSITIVE.

5) The CURSOR HOLDABLE attribute is set to NONHOLDABLE.

6) The CURRENT OF POSITION attribute is set'to 1 (one).

7)  The NEST DESCRIPTOR attribute is setto FALSE.

xii)  The cursor name property associated with the allocated SQL-statement is sdt to a

If HT indicates DESCRIPTOR HANDLE, then:

unique implementation-dependent (UV124) name that has the prefix 'SQLCYUR’ or the
prefix 'SQL_CUR".

i) If IH does not identify an allécated SQL-connection then OutputHandle is sef to zero
and an exception condition is raised: CLI-specific condition — invalid handle (HYHHH).

ii) Let C be the allocated-SQL-connection identified by IH.

iii)  The diagnostics.area associated with C is emptied.

iv) If there is-ho established SQL-connection associated with C, then OutputHa
to zero-and an exception condition is raised: connection exception — connection does
not exist (08003). Otherwise, let EC be the established SQL-connection associpted with
G

V) If the maximum number of CLI descriptor areas that can be allocated at one [time has
already been reached, then OutputHandle is set to zero and an exception conpdition is
raised: CLI-specific condition — limit on number of handles exceeded (HY014).

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

vii)  Case:

1) Ifthe memory requirements to manage a CLI descriptor area cannot be satisfied,
then OutputHandle is set to zero and an exception condition is raised: CLI-specific
condition — memory allocation error (HY001).

2) Ifthe resources to manage a CLI descriptor area cannot be allocated for imple-
mentation-defined (IC009) reasons, then OutputHandle is set to zero and an
implementation-defined (IC009) exception condition is raised.
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3)  Otherwise, the resources to manage a CLI descriptor area are allocated and are
referred to as an allocated CLI descriptor area. The allocated CLI descriptor area
is associated with C and is assigned a unique value that is returned in Out-
putHandle. The ALLOC_TYPE field of the allocated CLI descriptor area is set to
indicate USER. Other fields of the allocated CLI descriptor area are set to the
default values for an ARD specified in Table 23, “SQL/CLI descriptor field default
values”. Fields in the CLI item descriptor areas not set to a default value are initially
undefined.

Conformance Rules

None.
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7.5 AllocStmt()

Function

Allocate an SQL-statement and assign a handle to it.

Definition

AllocStnt (
Conngcti onHandl e I N | NTECGER,
St at pnent Handl e ouT | NTEGER )

RETURNS SMALLI NT

General Rules

1)  Let|CH be the value of ConnectionHandle.

2)  AlldcHandle is implicitly invoked with HandleType indicating STATEMENT HANDLE, with CH as
thefvalue of InputHandle, and with StatementHandle as OutputHandle.

Conforimance Rules

None.
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7.6  BindCol()

Function

Describe a target specification or array of target specifications.

Definition

Bi ndCol
St at prrent Handl e I N | NTECGER,
Col umNunber I'N SMVALLI NT,
Tar get Type I'N SMVALLI NT,
Tar get Val ue DEFOUT ANY,
Buf f prLengt h I'N | NTECGER,
StrLen_or _Ind DEFOUT | NTEGER )

RETURNS SMALLI NT

General Rules

1)  Let|S be the allocated SQL-statement identified by StatementHandle.

2)  Let|HV be the value of the handle of the current application row descriptor for S.

14

3) Let|ARD be the allocated CLI descriptor area identified by HV and let N be the value of thg
TOR_LEVEL_COUNT field of ARD.

4) Let|CN be the value of ColumnNumber.

5) IfCNislessthan 1 (one), then an exception€ondition is raised: dynamic SQL error — invalid dlescriptor
index (07009).

6) If CNis greater than N, then
Casp:

a) | Ifthe memory requirements to manage the larger ARD cannot be satisfied, then an ¢xception
condition is raised:CLI-specific condition — memory allocation error (HY001).

b) | Otherwise, the TOP_LEVEL_COUNT field of ARD is set to CN and the COUNT field of [ARD is
incremented'by 1 (one).

7)  Let|TT be the value of TargetType.

8) Let|HLrbe’the programming language of the invoking host program. Let operative data type corres-
pondence table be the data type correspondence table for HL as specified in Subclause 6.19,{'SQL/CLI
data type correspondences”. Refer to the two columns of the operative data type correspondences
table as the SQL data type column and the host data type column.

9) Ifexactly one of the following is true, then an exception condition is raised: CLI-specific condition
— invalid data type in application descriptor (HY003).

a) TT does not indicate DEFAULT and is not one of the code values in Table 7, “Codes used for
application data types in SQL/CLI”.

b)  TTis one of the code values in Table 7, “Codes used for application data types in SQL/CLI",
but the row that contains the corresponding SQL data type in the SQL data type column of the
operative data type correspondence table contains 'None' in the host data type column.
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10) Let BL be the value of BufferLength.

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

12) Let IDA be the item descriptor area of ARD specified by CN.

13) If an exception condition is raised in any of the following General Rules, then the TYPE,
OCTET_LENGTH, LENGTH, DATA_POINTER, INDICATOR_POINTER, and OCTET_LENGTH_POINTER
fields of IDA are set to implementation-dependent (UV059) values and the value of COUNT for ARD
is unchanged.

14) Thq data type of the <target specification> described by IDA is set to TT.
15) Thqlength in octets of the <target specification> described by IDA is set to BL.

16) Thdlength in characters or positions of the <target specification> described byAPA is sef to the
maximum number of characters or positions that may be represented by the data type TT.

17) Thdaddress of the host variable or array of host variables that is to reeeive a value or values for
thel<target specification> or <target specification>s described by IDA is'set to the addregds of Tar-
getValue. If TargetValue is a null pointer, then the address is set to.0(Zero).

18) Thq address of the <indicator variable> or array of <indicatorwvatriable>s associated with| the host
varjable or host variables addressed by the DATA_POINTER-field of IDA is set to the addrgss of
Strllen_or_Ind.

19) The address of the host variable or array of host variables that is to receive the returned length (in
chafacters) of the <target specification> or <target'specification>s described by IDA is set to the
address of StrLen_or_Ind.

20) Resfrictions on the differences allowed between ARD and IRD are implementation-defined (IE009),
except as specified in the General Rules of:'Subclause 6.13, “Implicit FETCH USING clause[, and the
Gerleral Rules of Subclause 7.31, “GetData()”.

Conforimance Rules

None.
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BindParameter()

Function

Describe a dynamic parameter specification and its value.

Definition

Bi ndPar a

St at
Par a
I npu
Val u
Par a
Col u
Deci
Par a
Buf f
StrL
RETU

Geners

1)
2)
3)

4)
5)

6)
7)

8)
9)

10)

Let
Let
Let

et er (
erent Handl e
et er Nunber
Qut put Mode
eType

et er Type
mSi ze

ral Digits
et er Val ue
brLengt h
en_or _Ind
RNS SMALLI NT

| NTECGER,

SMALLI NT,
SMALLI NT,
SMVALLI NT,
SMALLI NT,
| NTEGER,

SMVALLI NT,

z2Z2z2z2z2z2Z22

g
>
Z

| NTEGER,
| NTEGER )

2

11 Rules

S be the allocated SQL-statement identified by StatementHandle.

[HV be the value of the handle of the current @pplication parameter descriptor for S.

TOP_LEVEL_COUNT field of APD.

Let
If P
ind
Let

If 1d

SQl
(HY

Let

Let
pon

PN be the value of ParameterNumber.

x (07009).
IOM be the value of InputOutputMode.

M is not one of thecode values in Table 10, “Codes associated with <parameter modsg
/CLI”, then an exception condition is raised: CLI-specific condition — invalid paramet
105).

VT be the value of ValueType.

HL bethe programming language of the invoking host program. Let operative data ty

APD be the allocated CLI descriptor aredidentified by HV and let N2 be the value of the

Vis less than 1 (one), then an exception condition is raised: dynamic SQL error — invalid flescriptor

> in
br mode

hbe corres-
‘SQL/CLI

dence table be the data type correspondence table for HL as specified in Subclause 6.19,

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

If exactly one of the following is true, then an exception condition is raised: CLI-specific condition
— invalid data type in application descriptor (HY003).

a)

b)

VT does not indicate DEFAULT and is not one of the code values in Table 7, “Codes used for

application data types in SQL/CLI".

VT is one of the code values in Table 7, “Codes used for application data types in SQ

L/CLI”,

but the row that contains the corresponding SQL data type in the SQL data type column of the
operative data type correspondence table contains 'None' in the host data type column.

11) Let PT be the value of ParameterType.
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12) If PTisnotone of the code values in Table 32, “Codes used for concise data types”, then an exception
condition is raised: CLI-specific condition — invalid data type (HY004).

13) LetIPD be the implementation parameter descriptor associated with S and let N1 be the value of
the TOP_LEVEL_COUNT field of IPD.

14) If PN is greater than N1, then
Case:

a) Ifthe memory requirements to manage the larger IPD cannot be satisfied, then an exception
condition is raised: CLI-specific condition — memory allocation error (HY001)

b) | Otherwise, the TOP_LEVEL_COUNT field of IPD is set to PN and the COUNT field of 4 PD is
incremented by 1 (one).

15) If PN is greater than N2, then

Casg:

a) | Ifthe memory requirements to manage the larger APD cannot be satisfied, then an ¢xception
condition is raised: CLI-specific condition — memory allocatign‘error (HY001).

b) | Otherwise, the TOP_LEVEL_COUNT field of APD is set to_ PN and the COUNT field of |APD is
incremented by 1 (one).

16) Let|/DA1 be the item descriptor area of IPD specified by-PN.

17) Let|CS be the value of ColumnSize, let DD be the valué of DecimalDigits, and let BL be the[value of
BufferLength.

18) Cask:

a) | If PTis one of the values listed in Table 33, “Codes used with concise datetime dataltypes in
SQL/CLI”, then:

i) The data type of the <dynamic parameter specification> described by IDA1 ik set to a
code shown in the Data Type Code column of Table 33, “Codes used with confise date-
time data types in°'SQL/CLI”, indicating the concise data type code.

ii) The datetime interval code of the <dynamic parameter specification> descriped by
IDA1 is setto a code shown in the Datetime Interval Code column in Table 33, “Codes
used with concise datetime data types in SQL/CLI”, indicating the concise ddta type
code:

iii) «\The length (in positions) of the <dynamic parameter specification> describefl by IDA1
is set to CS.

i) Case:

1) Ifthe datetime interval code of the <dynamic parameter specification> indicates
DATE, then the time fractional seconds precision of the <dynamic parameter
specification> described by IDA1 is set to zero.

2)  Otherwise, the time fractional seconds precision of the <dynamic parameter
specification> described by IDA1 is set to DD.

b) If PTis one of the values listed in Table 34, “Codes used with concise interval data types in
SQL/CLI”, then:
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i) The data type of the <dynamic parameter specification> described by IDA1 is set to a
code shown in the Data Type Code column of Table 34, “Codes used with concise
interval data types in SQL/CLI”, indicating the concise data type code.

ii) The datetime interval code of the <dynamic parameter specification> described by
IDA1 is set to a code shown in the Datetime Interval Code column in Table 34, “Codes
used with concise interval data types in SQL/CLI”, indicating the concise data type code.

Let DIC be that code.

iii)  Thelength (in positions) of the <dynamic parameter specification> described by IDA1
is set to CS.

iv) Let LS be 0 (zero).

V) If IOM is PARAM MODE IN or PARAM MODE INOUT, ParameterValue is niot alnull
pointer, and BL is greater than zero, then:

1) Let PV be the value of ParameterValue.

2)  Let FCbe the value of
SUBSTR ( PV FROM1 FOR 1)

3) IfFCis <plus sign> or <minus sign>, then let.LS be 1 (one).

vi) Case:

1) If DIC indicates SECOND, DAY TO SECOND, HOUR TO SECOND, or MINUTE TO
SECOND, then the interval fractional seconds precision of the <dynamic garameter
specification> described by IDAT is set to DD. If DD is 0 (zero), then let|DP be 0
(zero); otherwise, let DP be~3’(one).

2)  Otherwise, the intervalfractional seconds precision of the <dynamic parameter
specification> described by IDA1 is set to zero.

vii)  Case:

1) If DIC indjeates YEAR TO MONTH, DAY TO HOUR, HOUR TO MINUTE oy MINUTE
TO SECONBD, then let IL be 3.

2) If DiCindicates DAY TO MINUTE or HOUR TO SECOND, then let IL be 6

3) «IFDIC indicates DAY TO SECOND, then let IL be 9.

4).~ Otherwise, let IL be zero.

viji) . Case:

1) If DIC indicates SECOND, DAY TO SECOND, HOUR TO SECOND, or MINUTE TO
SECOND, then the interval leading field precision of the <dynamic parameter
specification> described by IDA1 is set to CS-IL-DD-DP-LS.

2)  Otherwise, the interval leading field precision of the <dynamic parameter specific-

c)  Otherwise:

ation> described by IDA1 is set to CS-IL-LS.

i) The data type of the <dynamic parameter specification> described by IDA1 is set to PT.

ii) If PT indicates a character string type, then the length (in characters) of the <dynamic
parameter specification> described by IDA1 is set to CS.
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19)
20)

21)
22)
23)
24)
25)
26)
27)

28)

29)

Conformance Rules

128

iii)  If PT indicates a numeric type, then the precision of the <dynamic parameter specific-

ation> described by IDA1 is set to CS.

iv) If PT indicates a numeric type, then the scale of the <dynamic parameter specification>

described by IDA1 is set to DD.

Let IDAZ be the item descriptor area of APD specified by PN.

If an exception condition is raised in any of the following General Rules, then:

The TYPE, LENGTH, PRECISION, and SCALE fields of IDA1 are set to implementation-

a)

dependent (UV045) values and the values of the TOP_LEVEIL, COUNT and COUNT fie

b)

The
The
The

value described by IDAZ is set to the address of ParameterValue.If ParameterValue is a nu

the

The
DAT

The
spe

If I§
exc

The

If I
isg
des
Res
exc

USI
Sub

are unchanged.

The TYPE, DATA_POINTER, INDICATOR_POINTER, and OCTET_LENGTH_POKNTER f
IDAZ2 are set to implementation-dependent (UV045) values and the valuesief the
TOP_LEVEL_COUNT and COUNT fields of APD are unchanged.

parameter mode of the <dynamic parameter specification> described\by IDAZ is set
data type of the <dynamic parameter specification> described by 1DAZ is set to VT.

address of the host variable that is to provide a value for the <dynamic parameter spec

n the address is set to 0 (zero).

'A_POINTER field of IDAZ is set to the address of StrLen_or_Ind.

address of the host variable that is to definéthe length (in octets) of the <dynamic p
cification> value described by IDAZ is set t@’the address of StrLen_or_Ind.

M is PARAM MODE OUT or PARAM MODE INOUT and BL is not greater than zero, the
bption condition is raised: CLI-specifi¢’condition — invalid string length or buffer length

length in octets of the <dynamig-parameter specification> value described by IDAZ is

M is PARAM MODE IN or-PARAM MODE INOUT, ParameterValue is not a null pointer,
Feater than 0 (zero), thenlet PV be the value of the <dynamic parameter specification
cribed by IDAZ2.

trictions on thedifferences allowed between APD and IPD are implementation-definec
bpt as specified in the General Rules of Subclause 6.10, “Implicit EXECUTE USING and|
NG clauses” Subclause 6.11, “Implicit CALL USING clause”, and the General Rules of
clause 7.50; “ParamData()”.

address of the <indicator variable> associated withthe host variable addressed by the

ds of IPD

ields of

fo [OM.

fication>
1 pointer,

hrameter

nan
(HY090).

set to BL.

and BL
> value

| (IE008),
OPEN

None.
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7.8 Cancel()

Function

Attempt to cancel execution of a CLI routine.

Definition
Cancel (
StatpnentHandl e IN | NTEGER )
RETURNS SMALLI NT
General Rules
1)  Let|S be the allocated SQL-statement identified by StatementHandle.
2) Casp:
a) | Ifthereisa CLI routine concurrently operating on S, then:
i) Let RN be the routine name of the concurrent CLI routine.
ii) Let C be the allocated SQL-connection with which S is associated.
iii) Let ECbe the established SQL-connection associated with C and let SS be the SQL-server
associated with EC.
iv) SS is requested to cancel the execution of RN.
V) If SS rejects the cancellationrequest, then an exception condition is raised: ClI-specific
condition — server declined the cancellation request (HY018).
vi) If SS accepts the cancellation request, then a completion condition is raised: fuccessful
completion (00000).
NOTE 17 —'Acceptance of the request does not guarantee that the execution of RN will bg cancelled.
vii)  If SS succeeds in canceling the execution of RN, then an exception condition |s raised
for RNs.OLI-specific condition — operation cancelled (HY008).
NOTE 18 — Canceling the execution of RN does not destroy diagnostic information alread} generated
by its execution.
NOTE 19 — The method of passing control between concurrently operating programs is implemgntation-
dependent.
b) ftheretsadeferredparameter mumberassociatedwitheS; them:
i) The diagnostics area associated with S is emptied.
ii) The deferred parameter number is removed from association with S.
iii)  Any statement source associated with S is removed from association with S.
c) Otherwise:
i) The diagnostics area associated with S is emptied.
ii) A completion condition is raised: successful completion (00000).
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Conformance Rules

None.
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7.9 CloseCursor()

Function

Close a cursor.

Definition

Cl oseCurpor (
St at prent Handl e IN I NTEGER )
RETURNS SMVALLI NT

General Rules

1)  Let|S be the allocated SQL-statement identified by StatementHandle.

2) IftHereis no executed statement associated with S, then an exception.¢endition is raised: CLI-specific
conflition — function sequence error (HY010).

3) Casg:

a) | Ifthereisno open CLI cursor associated with S, thefi an exception condition is raisgd: invalid
cursor state (24000).

b) | Otherwise:

i) Let CR be the CLI cursor associated*with S. The General Rules of Subclause 15}4, “Effect
of closing a cursor”, in ISO/IEC 9075-2, are applied with CR as CURSOR and DESTROY
as DISPOSITION.

ii) Any fetched row associated with S is removed from association with S.

Conforimance Rules

None.
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7.10 ColAttribute()

Function

Get a column attribute.

variable-

ion is

the

then an
Y091).

h the row

IRD for

Definition
Col Attripute (
St at prrent Handl e I N | NTECER,
Col upmNunber IN  SMALLI NT,
Fi el dldentifier I N SMALLI NT,
CharpcterAttribute OUT CHARACTER(L),
Buf f prLengt h IN  SMALLI NT,
StriphglLength OUT  SMALLI NT,
Nureri cAttribute OQUT | NTECGER )
RETURNS SMALLI NT
where L Has a maximum value equal to the implementation-defined (IL006)maximum length of 3
length chlaracter string.
General Rules
1)  Let|S be the allocated SQL-statement identified by StatementHandle.
2) Ifthere is no prepared or executed statement associated with S, then an exception condit
raided: CLI-specific condition — function sequence error (HY010).
3)  Let|{IRD be the implementation row descriptor associated with S and let N be the value of
TOR_LEVEL_COUNT field of IRD.
4)  Let|FI be the value of Fieldldentifier:
5) If F]is not one of the code values in Table 20, “Codes used for SQL/CLI descriptor fields”,
exception condition is raised#CLI-specific condition — invalid descriptor field identifier (H
6) Let|CN be the value of-ColumnNumber.
7)  Let|TYPEDbe the value'of the Type column in the row of Table 20, “Codes used for SQL/CLI descriptor
fielgls”, that contains FI.
8) Let[FDT be.the value of the Data Type column in the row of Table 5, “Fields in SQL/CLI row and
parpmeterdescriptor areas”, whose Field column contains the value of the Field column i
of Tlable 20, “Codes used for SQL/CLI descriptor fields”, that contains FI.
9) IfTYPEis'ITEM', then:
a) IfNiszero, then an exception condition is raised: dynamic SQL error — prepared statement
not a cursor specification (07005).
b) IfCNisless than 1 (one), then an exception condition is raised: dynamic SQL error — invalid
descriptor index (07009).
c) IfCNis greater than N, then a completion condition is raised: no data (02000).
d) LetIDA be the item descriptor area of IRD specified by the CN-th descriptor area in
which LEVEL is 0 (zero).
132
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e) LetDTand DICbe the values of the TYPE and DATETIME_INTERVAL_CODE fields, respectively,
for IDA.

10) IfTYPE is '"HEADER/ then:

a) IfCNislessthan 1 (one), then an exception condition is raised: dynamic SQL error — invalid
descriptor index (07009).

b) IfCNis greater than N, then a completion condition is raised: no data (02000).
c) LetCN be 0 (zero).

11) Let[DH be the handle that identifies IRD.

12) Let|RI be the number of the descriptor record in IRD that is the CN-th descriptor aréea, for
LEVEL is 0 (zero).

Casp:

a) | If FDT indicates character string, then let the information be retrieved from IRD by
executing GetDescField as follows:

b) | Otherwise,

Case:

i)

CGet DescField ( DH, R, FI,

CharacterAttribute, BufferLength, StrihgLength )

If FI indicates TYPE, then
Case:

1) If DT indicates a <datetime type>, then NumericAttribute is set to the g
code value corresponding to the datetime interval code value DIC as de
Table 35, “Concisg.codes used with datetime data types in SQL/CLI".

2) If DT indicates INTERVAL, then NumericAttribute is set to the concise c
corresponding to the datetime interval code value DIC as defined in Ta
“Concise codes used with interval data types in SQL/CLI".

3) Otherwise, NumericAttribute is set to DT.

Otherwise, let the information be retrieved from /RD by implicitly executing
DescField as follows:

Get DescField ( DH, R, FI,
Numeri cAttribute, BufferLength, StringLength )

which

mplicitly

oncise
fined in

pde value
ble 36,

Get-

Conformance Rules

None.
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7.11 ColumnPrivileges()

Function

Return a result set that contains a list of the privileges held on the columns whose names adhere to the
requested pattern or patterns within a single specified table stored in the Information Schema of the
connected data source.

Definition

Col umPr| vil eges (

St at prrent Handl e I N | NTECER,

Cat a] ogNane I'N CHARACTER( L1) ,
Narmelengt hl I N SMALLI NT,
ScheraNane I'N CHARACTER(L2),
Narmelengt h2 I'N SMALLI NT,

Tabl ENane I'N CHARACTER( L3),
Nanel engt h3 I N SMALLI NT,

Col ufmNane I N CHARACTER( L4) ,
Narmelengt h4 I'N SMVALLI NT )

RETURNS SMALLI NT

where each of L1, L2, L3, and L4 has a maximum value equal te the implementation-defined (I1.006)

maximum length of a variable-length character string.

General Rules

1)
2)

3)
4)

5)

6)

134

Let[S be the allocated SQL-statement identified by StatementHandle.

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

Let|C be the allocated SQL-connection with which § is associated.

Let|EC be the established SQL*connection associated with C and let SS be the SQL-server pn that
connection.

Let|COLUMN_PRIVIEEGES_QUERY be a table, with the definition:

CREATE TABLE , CORUWMN_PRI VI LEGES_QUERY (

TABLE_CAT CHARACTER VARY! NG 128),
TABLE-SCHEM CHARACTER VARYI NG( 128) NOT NULL,
TABLE_NAVE CHARACTER VARY!I NG(128) NOT NULL,
COL'UNN_NAVE CHARACTER VARYI NG( 128) NOT NULL,
GRANTOR CHARACTER VARY! NG( 128)

GRANTEE CHARACLTER VARYT' NS LZ5) NUI NULL,
PRI VI LEGE CHARACTER VARYI NG(128) NOT NULL,
| S_GRANTABLE CHARACTER VARYI NG(3) )

COLUMN_PRIVILEGES_QUERY contains a row for each privilege in SS’s Information Schema
COLUMN_PRIVILEGES view where:

a) Let SUP be the value of Supported that is returned by the execution of GetFeaturelnfo with
FeatureType = 'FEATURE' and Featureld = 'C041' (corresponding to the feature 'Information
Schema metadata constrained by privileges in CLI').

b) Case:
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i) If the value of SUP is 1 (one), then COLUMN_PRIVILEGES_QUERY contains a row for
each privilege in §S’s Information Schema COLUMN_PRIVILEGES view.

ii) Otherwise, COLUMN_PRIVILEGES_QUERY contains a row for each privilege in SS’s
Information Schema COLUMN_PRIVILEGES view that meets implementation-defined
(IW004) authorization criteria.

7)  For each row of COLUMN_PRIVILEGES_QUERY:

a) Ifthe SQL-implementation does not support catalog names, then TABLE_CAT is the null value;
otherwise, the value of TABLE_CAT in COLUMN_PRIVILEGES_QUERY is the value of the

TADRLLEL CATALOC 1 3 +L COLIIMMN _DPDRDIVIIDCDC 3 3 +£L Lia£, 43 Caoln
IADLL_GUATIALUWU CUITUILIIT IIT UIC GULUIVIIN_T'INIVILLULO VICOVYV I UICU THIUT ITIAtIvIl Joull ,ma.

b) | Thevalue of TABLE_SCHEM in COLUMN_PRIVILEGES_QUERY is the value of the TABLE|SCHEMA
column in the COLUMN_PRIVILEGES view.

c) | The value of TABLE_NAME in COLUMN_PRIVILEGES_QUERY is the valuefthe TABLJE_NAME
column in the COLUMN_PRIVILEGES view.

d) | The value of COLUMN_NAME in COLUMN_PRIVILEGES_QUERY is(the value of the
COLUMN_NAME column in the COLUMN_PRIVILEGES view.

e) | The value of GRANTOR in COLUMN_PRIVILEGES_QUERY is the value of the GRANTOR column
in the COLUMN_PRIVILEGES view.

f) | The value of GRANTEE in COLUMN_PRIVILEGES_QUERY is the value of the GRANTEE column
in the COLUMN_PRIVILEGES view.

g) | The value of PRIVILEGE in COLUMN_PRIVILEGES_QUERY is the value of the PRIVILHGE_TYPE
column in the COLUMN_PRIVILEGES view.

h) [ Thevalue of IS_.GRANTABLE in COLUMN-PRIVILEGES_QUERY is the value of the IS_.GRANTABLE
column in the COLUMN_PRIVILEGES view.

8) Let|NL1, NL2, NL3, and NL4 be the values of NameLength1, NameLength2, NameLength3| and
NarpeLength4, respectively.

9)  Let|CATVAL, SCHVAL, TBLVAL; and COLVAL be the values of CatalogName, SchemaName, TapleName,
and ColumnName, respectively.

10) Ifthe METADATA ID attribute of S is TRUE, then:

a) | If CatalogNamf¥ is a null pointer and the value of the CATALOG NAME information type from
Table 28;"Codes and data types for implementation information”, is 'Y', then an exdeption
condition is raised: CLI-specific condition — invalid use of null pointer (HY009).

b) | IfSchemaName isanull pointer or if ColumnName is a null pointer, then an exception pondition
is raised: CLI-specific condition — invalid use of null pointer (HY009).

11) If TableName is a null pointer, then an exception condition is raised: CLI-specific condition — invalid
use of null pointer (HY009).

12) If CatalogName is a null pointer, then NL1 is set to zero. If SchemaName is a null pointer, then NLZ2
is set to zero. If TableName is a null pointer, then NL3 is set to zero. If ColumnName is a null pointer,
then NL4 is set to zero.

13) Case:
a) IfNL1is not negative, then let L be NL1.
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14)

15)

16)

17)

136

b) IfNL1 indicates NULL TERMINATED, then let L be the number of octets of CatalogName that
precede the implementation-defined (IV030) null character that terminates a C character
string.

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).

Let CATVAL be the first L octets of CatalogName.

Case:

a) _If NLZis not negative, then let I be NL2

b) | If NLZ indicates NULL TERMINATED, then let L be the number of octets of SchemaName that
precede the implementation-defined (IV030) null character that terminatesa‘C chgracter
string.

c) | Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).

Let|SCHVAL be the first L octets of SchemaName.

Casp:

a) | If NL3isnotnegative, then let L be NL3.

b) | If NL3 indicates NULL TERMINATED, then let L be.the number of octets of TableNamne that
precede the implementation-defined (IV030) mullcharacter that terminates a C chgracter
string.

c) | Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).

Let|TBLVAL be the first L octets of TableName.

Casp:

a) | If NL4is not negative, thefijlet L be NL4.

b) | If NL4 indicates NULL TERMINATED, then let L be the number of octets of ColumnName that
precede the implementation-defined (IV030) null character that terminates a C chgracter
string.

c) | Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).

Let|COLVAL"be the first L octets of ColumnName.

Casp:

a) Ifthe METADATA ID attribute of S is TRUE, then:

i) Case:
1) Ifthe value of NL1 is zero, then let CATSTR be a zero-length string.
2)  Otherwise,
Case:
A) IfSUBSTRING(TRIM' CATVAL') FROM 1 FOR 1) = '"' and if SUB-
STRI NG( TRI M ' CATVAL' ) FROM CHAR LENGTH(TRI M' CATVAL')) FOR 1)
= '"',thenlet TEMPSTR be the value obtained from evaluating:
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SUBSTRI NG( TRI M ' CATVAL' ) FROM 2
FOR CHAR LENGTH(TRI M' CATVAL')) - 2)

and let CATSTR be the character string:

TABLE_CAT = ' TEMPSTR AND

B) Otherwise, let CATSTR be the character string:
UPPER( TABLE_CAT) = UPPER(' CATVAL') AND
1) Case:
1) Ifthe value of NLZ is zero, then let SCHSTR be a zero-length string.
2)  Otherwise,
Case:
A) If SUBSTRING TRIM ' SCHVAL') FROM 1 FOR 1),= '"' and if SUR

B) Otherwise, let SCHSTR'be the character string:
UPPER( TABLE_SCHEM) = UPPER(' SCHVAL') AND
iii)  Case:
1) Ifthe value ofWL3 is zero, then let TBLSTR be a zero-length string.
2)  Otherwise,
Caset
A)) IfSUBSTRING(TRIM' TBLVAL') FROM 1 FOR 1) = '"' and if SUH

STRING( TRI M ' SCHVAL' ) FROM CHAR LENGTH( TR M ' SCHVAL'))
= ' "', then let TEMPSTR be the value obtained from evaluating:

SUBSTRI NG( TRI M ' SCHVAL' ) FROM 2
FOR CHAR LENGTH( TRI M' SCHVAL' )3 - 2)

and let SCHSTR be the charactér'string:

TABLE_SCHEM = ' TEMPSTR JAND

STRI NG TRI M ' TBLVAL' ) FROM CHAR LENGTH( TRI M ' TBLVAL'))
= ' "', then let TEMPSTR be the value obtained from evaluating:

SUBSTRI NG TRI M'' TBLVAL' ) FROM 2
FOR CHAR LENGTH(TRI M ' TBLVAL')) - 2)

B)

iv) Case:

1) Ifthe

and let TELSTR be the character string:

TABLE_NAME = ' TEMPSTR AND

Otherwise, let TBLSTR be the character string:

UPPER( TABLE_NAME) = UPPER(' TBLVAL') AND

value of NL4 is zero, then let COLSTR be a zero-length string.

2)  Otherwise,
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18)

19)

20)

138

Case:

A) IfSUBSTRING(TRIM' COLVAL') FROM 1 FOR 1) = '"' and if SUB-

STRING( TRI M ' COLVAL' ) FROM CHAR LENGTH( TRI M' COLVAL' ))
= ' "', then let TEMPSTR be the value obtained from evaluating:

SUBSTRI NG TRI M'' COLVAL' ) FROM 2
FOR CHAR LENGTH(TRI M ' COLVAL')) - 2)

and let COLSTR be the character string:

COLUMN_NAME = ' TEMPSTR

FOR 1)

B) Otherwise, let COLSTR be the character string:

UPPER( COLUMN_NAME) = UPPER(' COLVAL')

b) | Otherwise:

i)

vi)

Let SPC be the Code value from Table 28, “Codes and datatypes for impleme
information”, that corresponds to the Information Type/SEARCH PATTERN E
that same table.

ntation
SCAPE in

Let ESC be the value of InfoValue that is returned\by’the execution of GetInfg() with

the value of InfoType set to SPC.

Ifthe value of NL1 is zero, then let CATSTR béa zero-length string; otherwise, 16
be the character string:

TABLE_CAT = ' CATVAL' AND

If the value of NLZ is zero, then IétSCHSTR be a zero-length string; otherwise, 16
be the character string:

TABLE_SCHEM = ' SCHVAL, AND

If the value of NL3 is zero, then let TBLSTR be a zero-length string; otherwise, 16
be the character string:

TABLE_NAME\= ' TBLVAL' AND

If the value of NL4 is zero, then let COLSTR be a zero-length string; otherwise, 16
be the character string:

COLUVMN_NAME LI KE ' COLVAL' ESCAPE ' ESC AND

Let|PRED-be the result of evaluating:

t CATSTR

tSCHSTR

t TBLSTR

t COLSTR

CATSTR |

|| SCHSTR || * * || TBLSTR || ' ' || COLSTR || * " || 1=1

Let STMT be the character string:

SELECT *

FROM COLUWMN_PRI VI LEGES_QUERY

VWHERE PRED

ORDER BY TABLE CAT, TABLE_SCHEM TABLE_NAME, COLUWN NAME, PRI VI LEGE

ExecDirect is implicitly invoked with S as the value of StatementHandle, STMT as the value of
StatementText, and the length of STMT as the value of TextLength.
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Conformance Rules

None.
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Function

Based on the specified selection criteria, return a result set that contains information about columns of
tables stored in the information schemas of the connected data source.

Definition

Col ums
St at prrent Handl e I'N | NTEGER,
Cat a| ogNane I N CHARACTER( L1),
NamelLengt hl I'N SMALLI NT,
SchefraNane IN CHARACTER( L2),
Nane| engt h2 I N SMALLI NT,
Tabl gNarme IN CHARACTER( L3),
Narmelengt h3 I'N SMVALLI NT,
Col ufmNane I N CHARACTER( L4) ,
Namel.engt h4 I'N SMALLI NT )
RETURNS SMALLI NT

where each of L1, L2, L3, and L4 has a maximum value equal to the implementation-defined (I11.006)
maximun

Geners

1)
2)

3)
4)

5)

140

Let

11 Rules

n length of a variable-length character string.

S be the allocated SQL-statement identified’by StatementHandle.

If an open CLI cursor is associated with S, then an exception condition is raised: invalid cuysor state

(24
Let

Let

000).

conjnection.

Let

CRE}

TABLE_CAT
TABLE_SCHEM
TABLE. NAVE
COLUMN:NAVE
DATA JTYPE
TYPE_NAME

COLIANNL_ S 70
SOOI O e

COLUMNS_QUERY.bea table, with the definition:

NTE TABLE COLUMNS QUERY (

CHARACTER VARYI N&( 128),
CHARACTER VARYI NG( 128)
CHARACTER VARY! NG 128)
CHARACTER VARYI NG 128)
SMALLI NT NOT NULL,

CHARACTER VARY! NG 128)

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

FC be the established SQl=cennection associated with € and let SS be the SQL-server

NOT NULL,
NOT NULL,
NOT NULL,

NOT NULL,

on that

BUFFER_LENGTH
DECI MAL_DI G TS
NUM PREC RADI X
NULLABLE

REMARKS
COLUWN_DEF
SQL_DATA TYPE
SQL_DATETI ME_SUB
CHAR OCTET_LENGTH
ORDI NAL_POSI TI ON
|'S_NULLABLE
CHAR SET_CAT
CHAR_SET_SCHEM
CHAR_SET_NAME
COLLATI ON_CAT

HNFEGER

| NTEGER,

SMALLI NT,

SMALLI NT,

SMALLI NT NOT NULL,
CHARACTER VARYI NG( 254)
CHARACTER VARYI NG 254)
SMALLI NT NOT NULL,

| NTEGER,

| NTEGER,

| NTEGER NOT NULL,
CHARACTER VARYI NG( 254)
CHARACTER VARYI NG( 128),
CHARACTER VARYI NG 128),
CHARACTER VARYI NG( 128) ,
CHARACTER VARYI NG( 128) ,
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COLLATI ON_SCHEM CHARACTER VARYI N& 128),

COLLATI ON_NAME CHARACTER VARYI N& 128),

UDT_CAT CHARACTER VARYI NG 128),

UDT_SCHEM CHARACTER VARYI N& 128),

UDT_NAME CHARACTER VARYI N& 128),

DOVAI N_CAT CHARACTER VARYI NG( 128) ,

DOVAI N_SCHEM CHARACTER VARYI N& 128),

DOVAI N_NAME CHARACTER VARYI N& 128),

SCOPE_CAT CHARACTER VARYI NG 128),

SCOPE_SCHEM CHARACTER VARYI N& 128),

SCOPE_NAME CHARACTER VARYI N& 128),

MAX_CARDI NALI TY | NTEGER,

DTD_I DENTI FI ER CHARACTER VARYI N& 128),

TS _SELF_REF CHARACTER VARYT NG 128),

UNI QUE (TABLE_CAT, TABLE_SCHEM TABLE NAME, COLUWN NAME) )

6) COIlUMNS_QUERY contains a row for each column described by SS’s Information Schema JOLUMNS
viey where:

a) | Let SUP be the value of Supported that is returned by the execution 6f\GetFeaturelrfo with
FeatureType = 'FEATURE' and Featureld = 'C041’' (corresponding to-the feature 'Information
Schema metadata constrained by privileges in CLI").

b) | Case:

i) If the value of SUP is 1 (one), then COLUMNS_QUERY contains a row for each|row
describing a column in S§’s Information Schema COLUMNS view.

ii) Otherwise, COLUMNS_QUERY contains avow for each row describing a column in SS’s
Information Schema COLUMNS view that meets implementation-defined (IW089)
authorization criteria.

7)  For|each row of COLUMNS_QUERY:

a) | The value of TABLE_CAT in COLUMNS_QUERY is the value of the TABLE_CATALOG cplumn in
the COLUMNS view. If SS does net support catalog names, then TABLE_CAT is set to[the null
value.

b) | The value of TABLE_SCHEM in COLUMNS_QUERY is the value of the TABLE_SCHEMA column
in the COLUMNS view:

c) | The value of TABEE NAME in COLUMNS_QUERY is the value of the TABLE_NAME cojumn in
the COLUMNS-view.

d) | The valugof COLUMN_NAME in COLUMNS_QUERY is the value of the COLUMN_NAME column
in the GOLUMNS view.

e) | Thevalue of DATA_TYPE in COLUMNS_QUERY is determined by the values of the DATA_TYPE
and’INTERVAL_TYPE columns in the COLUMNS view.

Case:

i) If the value of DATA_TYPE in the COLUMNS view is 'INTERVAL', then the value of
DATA_TYPE in COLUMNS_QUERY is the appropriate “Code” from Table 32, “Codes used
for concise data types”, that matches the interval specified in the INTERVAL_TYPE
column in the COLUMNS view.

ii) Otherwise, the value of DATA_TYPE in COLUMNS_QUERY is the appropriate “Code”
from Table 32, “Codes used for concise data types”, that matches the value specified in
the DATA_TYPE column in the COLUMNS view.

f)  The value of TYPE_NAME in COLUMNS_QUERY is an implementation-defined (IV068) value

that is the character string by which the data type is known at the data source.

© ISO/IEC 2023 - All rights reserved

141


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

ISO/IEC 9075-3:2023(E)
7.12 Columns()

142

g)

h)

The value of COLUMN_SIZE in COLUMNS_QUERY is

Case:

i)

If the value of DATA_TYPE in the COLUMNS view is 'CHARACTER', 'CHARACTER
VARYING', 'CHARACTER LARGE OBJECT"', 'BINARY", 'BINARY VARYING' or 'BINARY
LARGE OBJECT', then the value is that of the CHARACTER_MAXIMUM_LENGTH in the
same row of the COLUMNS view.

If the value of DATA_TYPE in the COLUMNS view is 'DECIMAL' or 'NUMERIC', then the
value is that of the NUMERIC_PRECISION column in the same row of the COLUMNS

vi)

vii)

VIUTVV.

If the value of DATA_TYPE in the COLUMNS view is 'SMALLINT', 'INTEGER/, IBIGINT",
'FLOAT', 'DECFLOAT', 'REAL', or'DOUBLE PRECISION', then the value is implementation-
defined (IV067).

If the value of DATA_TYPE in the COLUMNS view is 'DATE', 'TIME"; 'TIMESTAMP', 'TIME
WITH TIME ZONE', or "TIMESTAMP WITH TIME ZONE', then the value of COLUMN_SIZE
is that determined by SR 41), in Subclause 6.1, “<data type>"} in ISO/IEC 90752, where
the value of <time fractional seconds precision> is thevallie of the DATETIMIE_PRECI-
SION column in the same row of the COLUMNS view.

If the value of DATA_TYPE in the COLUMNS view is 'INTERVAL', then the valuie of
COLUMN_SIZE is that determined by the General Rules of Subclause 10.1, “<|nterval
qualifier>”, in ISO/IEC 9075-2, where:

1)  The value of <interval qualifier>.is the value of the INTERVAL_TYPE coJumn in
the same row of the COLUMNS view.

2)  Thevalue of <interval leading field precision> is the value of the INTERYAL_PRE-
CISION column in the same row of the COLUMNS view.

3) The value of <interval fractional seconds precision> is the value of the
NUMERIC_PRECISION column in the same row of the COLUMNS view.

If the value of DATA’TYPE in the COLUMNS view is 'REF’, then the value is the length
in octets of the'reference type.

Otherwisésthe value is implementation-dependent (UV054).

The value of BUFFER_LENGTH in COLUMNS_QUERY is implementation-defined (IVP66).

NOTE?20— The purpose of BUFFER_LENGTH in COLUMNS_QUERY is to record the number of octetsftransferred
forrthe column with a Fetch routine, a FetchScroll routine, or a GetData routine when the TYPE fi¢ld in the

application row descriptor indicates DEFAULT. This length excludes a null terminator, if one exists.

The'value of DECIMAL_DIGITS in COLUMNS_QUERY is

Case:

i)

iii)

If the value of DATA_TYPE in the COLUMNS view is one of 'DATE’, 'TIME', 'TIMESTAMP',
'TIME WITH TIME ZONE', or 'TIMESTAMP WITH TIME ZONE', then the value of
DECIMAL_DIGITS in COLUMNS_QUERY is the value of the DATETIME_PRECISION column
in the COLUMNS view.

If the value of DATA_TYPE in the COLUMNS view is one of 'NUMERIC', 'DECIMAL',
'SMALLINT', 'INTEGER’, or 'BIGINT’, then the value of DECIMAL_DIGITS in
COLUMNS_QUERY is the value of the NUMERIC_SCALE column in the COLUMNS view.

Otherwise, the value of DECIMAL_DIGITS in COLUMNS_QUERY is the null value.
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The value of NUM_PREC_RADIX in COLUMNS_QUERY is the value of the NUMERIC_PRECI-
SION_RADIX column in the COLUMNS view.

If the value of the IS_NULLABLE column in the COLUMNS view is 'NO', then the value of NUL-
LABLE in COLUMNS_QUERY is set to the appropriate “Code” for NO NULLS in Table 26, “Mis-
cellaneous codes used in CLI”; otherwise it is set to the appropriate “Code” for NULLABLE
from Table 26, “Miscellaneous codes used in CLI".

The value of REMARKS in COLUMNS_QUERY is an implementation-defined (IV057) description
of the column.

TL. 1 fCOLLIMMN - DELL . LCOLLIMMAC QLD +1. 1 £l COLLIMNMDML r\r‘r‘/\an l
11T vdiutT Ul \.AULAUU’II‘_ULAI 11T UUL/U[VIIV;J_l{ULzl\l IS5 UIIT varutT Ul UIIT \_a\JL‘UlVll‘_JJJ_‘l 11U 1] CO umn
in the COLUMNS view.

The value of SQL_DATETIME_SUB in COLUMNS_QUERY is determined by the‘value df the
DATA_TYPE column in the same row of the COLUMNS view.

Case:

i) If the value of DATA_TYPE in the COLUMNS view is the appropriate “Code” fqr the one
of the data types 'DATE', 'TIME', 'TIMESTAMP', "TIME WITH TIME ZONE', or
'TIMESTAMP WITH TIME ZONE' from Table 32, “Codes used for concise datq types”,
then the value is the matching “Datetime Interval Gode” from Table 33, “Codgs used
with concise datetime data types in SQL/CLI".

ii) If the value of DATA_TYPE in the COLUMNSiew is the appropriate “Code” for one of
the INTERVAL data types from Table 32{7Codes used for concise data types”} then the
value is the matching “Datetime Interval Code” from Table 34, “Codes used with concise
interval data types in SQL/CLI".

iii) Otherwise, the value is the nulkvalue.

The value of CHAR_OCTET_LENGTH in COLUMNS_QUERY is the value of the CHARA[-
TER_OCTET_LENGTH column inthe COLUMNS view.

The value of ORDINAL_POSITION in COLUMNS_QUERY is the value of the ORDINAL_ROSITION
column in the COLUMNS\wview.

The value of IS_ZNULLABLE in COLUMNS_QUERY is the value of the IS_ZNULLABLE column in
the COLUMNS viéw.

The value of SQL_DATA_TYPE in COLUMNS_QUERY is determined by the value of thg
DATA_TYPE\column in the same row of the COLUMNS view.

Case:

i If the value of DATA_TYPE in the COLUMNS view is the appropriate “Code” for one of
the data types 'DATE', 'TIME", "TIMESTAMP', "'TIME WITH TIME ZONE', or 'TIMESTAMP

WITH TIME ZONE', from Table 32, “Codes used for concise data types”, then the value
is the matching “Code” from Table 6, “Codes used for implementation data types in
SQL/CLI".

ii) If the value of DATA_TYPE in the COLUMNS view is the appropriate “Code” for one of
the INTERVAL data types from Table 32, “Codes used for concise data types”, then the
value is the matching “Code” from Table 6, “Codes used for implementation data types
in SQL/CLI".

iii)  Otherwise, the value is the same as the value of DATA_TYPE in COLUMNS_QUERY.
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8)

144

s)

B

aa)

ab)

ac)

ad)

ae)

af)

ag)

ah)

ai)

aj)

The value of CHAR_SET_CAT in COLUMNS_QUERY is the value of the CHARACTER_SET_CATALOG
column in the COLUMNS view. If SS does not support catalog names, then CHAR_SET_CAT is
set to the null value.

The value of CHAR_SET_SCHEM in COLUMNS_QUERY is the value of the CHARAC-
TER_SET_SCHEMA column in the COLUMNS view.

The value of CHAR_SET_NAME in COLUMNS_QUERY is the value of the CHARACTER_SET_NAME
column in the COLUMNS view.

The value of COLLATION_CAT in COLUMNS_QUERY is the value of the COLLATION_CATALOG

COLLIMNN 3
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is set to the null value.

The value of COLLATION _SCHEM in COLUMNS_QUERY is the value of the COLIIATION[SCHEMA
column in the COLUMNS view.

The value of COLLATION_NAME in COLUMNS_QUERY is the value of the. COLLATION_NAME
column in the COLUMNS view.

The value of UDT_CAT in COLUMNS_QUERY is the value of the USER_DEFINED_TYPE_[CATALOG
column in the COLUMNS view. If SS does not support catalggynames, then UDT_CAT]is set to
the null value.

The value of UDT_SCHEM in COLUMNS_QUERY is the value of the
USER_DEFINED_TYPE_SCHEMA column in the COLUMNS view.

The value of UDT_NAME in COLUMNS_QUERY-is the value of the USER_DEFINED_TYPE_NAME
column in the COLUMNS view.

The value of DOMAIN_CAT in COLUMNS-QUERY is the value of the DOMAIN_CATALO[G column
in the COLUMNS view. If SS does not support catalog names, then DOMAIN_CAT is set to the
null value.

The value of DOMAIN_SCHEM(n COLUMNS_QUERY is the value of the DOMAIN_SCHEMA
column in the COLUMNS view.

The value of DOMAIN(NAME in COLUMNS_QUERY is the value of the DOMAIN_NAMIE column
in the COLUMNS view.

The value of SCOPE_CAT in COLUMNS_QUERY is the value of the SCOPE_CATALOG dolumn in
the COLUMNS.view. If SS does not support catalog names, then SCOPE_CAT is set to|the null
value.

The value of SCOPE_SCHEM in COLUMNS_QUERY is the value of the SCOPE_SCHEMA column
inthe COLUMNS view.

The value of SCOPE NAME in COLUMNS QUERY is the value of the SCOPE NAME cdlumn in

the COLUMNS view.

The value of MAX_CARDINALITY in COLUMNS_QUERY is the value of the MAXIMUM_CARDIN-
ALITY column in the COLUMNS view.

The value of DTD_IDENTIFIER in COLUMNS_QUERY is the value of the DTD_IDENTIFIER
column in the COLUMNS view.

The value of IS_SELF_REF in COLUMNS_QUERY is the value of the IS_SELF_REFERENCING
column in the COLUMNS view.

Let NL1, NL2, NL3, and NL4 be the values of NameLength1, NameLength2, NameLength3, and
NameLength4, respectively.
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Let CATVAL, SCHVAL, TBLVAL, and COLVAL be the values of CatalogName, SchemaName, TableName,
and ColumnName, respectively.

If the
a)

b)

METADATA ID attribute of S is TRUE, then:

If CatalogName is a null pointer and the value of the CATALOG NAME information type from
Table 28, “Codes and data types for implementation information”, is 'Y', then an exception
condition is raised: CLI-specific condition — invalid use of null pointer (HY009).

If SchemaName is a null pointer, or if TableName is a null pointer, or if ColumnName is a null
pointer, then an exception condition is raised: CLI-specific condition — invalid use of null

Yot L0000
IJUlllel (11 I UU/J.

If CatalogName is a null pointer, then NL1 is set to zero. If SchemaName is a null pointer, then NL2

is s¢t

then NL4 is set to zero.

Casg:

b)

Let|CATVAL be the first L octets of CatalogName,

Casg:

b)

Let|SCHVAL be the first'L octets of SchemaName.

Casg:

a)
b)

to zero. If TableName is a null pointer, then NL3 is set to zero. If ColumnNamé isa nujl pointer,

If NL1 is not negative, then let L be NL1.

If NL1 indicates NULL TERMINATED, then let L be the numberof octets of CatalogName that
precede the implementation-defined (IV030) null character-that terminates a C chgracter
string.

Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).

If NL2 is not negative, then let L be NLZ2.

If NL2 indicates NULL TERMINATED, then let L be the number of octets of SchemaName that
precede the implementation=deéfined (IV030) null character that terminates a C chgracter
string.

Otherwise, an exception’ condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090):

If NL3\is'not negative, then let L be NL3.

I NL3 indicates NULL TERMINATED, then let L be the number of octets of TableName that
precede the implementation-defined (IV0O30) null character that terminates a C chdracter

c)

string.

Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).

Let TBLVAL be the first L octets of TableName.

Case:

a)
b)

If NL4 is not negative, then let L be NL4.

If NL4 indicates NULL TERMINATED, then let L be the number of octets of ColumnName that
precede the implementation-defined (IV030) null character that terminates a C character
string.
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c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).
Let COLVAL be the first L octets of ColumnName.
16) Case:
a) Ifthe METADATA ID attribute of S is TRUE, then:
i) Case:

1)  Ifthe value of NL1 is zero, then let CATSTR be a zero-length string.

2)  Otherwise,

Case:

A) If SUBSTRI NG( TRI M ' CATVAL') FROM 1 FOR 1) = ' ‘’~and if SUH
STRI NG TRI M ' CATVAL' ) FROM CHAR LENGTH( TRIcM" CATVAL' ))| FOR 1)
= ' "', then let TEMPSTR be the value obtained from evaluating:

SUBSTRI NG ( TRIM' CATVAL') FROM 2
FOR CHAR LENGTH ( TRIM'CATVAL') )~\2 )

and let CATSTR be the character string:

TABLE_CAT = ' TEMPSTR AND

B) Otherwise, let CATSTR be the<haracter string:
UPPER( TABLE_CAT) = UPPER(' CATVAL') AND
ii) Case:
1)  Ifthe value of NLZ is«zero, then let SCHSTR be a zero-length string.
2)  Otherwise,
Case:

A) If SUBSTRI NG( TRIM' SCHVAL') FROM 1 FOR 1) = '"' and if SUH
STRI NG TRI M ' SCHVAL' ) FROM CHAR LENGTH( TRI M' SCHVAL' ))| FOR 1)
= ' "', then let TEMPSTR be the value obtained from evaluating:

SUBSTRI NG ( TRIM' SCHVAL') FROM 2
FOR CHAR LENGTH ( TRIM'SCHVAL') ) - 2)

and let SCHSTR be the character string:

TABLE_SCHEM = ' TEMPSTR AND

B) Otherwise, let SCHSTR be the character string:
UPPER( TABLE_SCHEM) = UPPER(' SCHVAL') AND
iii)  Case:
1)  Ifthe value of NL3 is zero, then let TBLSTR be a zero-length string.
2)  Otherwise,

Case:
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A) If SUBSTRING( TRIM ' TBLVAL') FROM 1 FOR 1) = '"' and if SUB-
STRING( TRI M ' TBLVAL' ) FROM CHAR LENGTH(TRI M' TBLVAL')) FOR 1)
= '"', thenlet TEMPSTR be the value obtained from evaluating:

SUBSTRI NG ( TRIM' TBLVAL') FROM 2
FOR CHAR LENGTH ( TRIM'TBLVAL') ) - 2)

and let TBLSTR be the character string:

TABLE_NAME = ' TEMPSTR AND

R) Otherwise let TRLSTR he the character cfring-

iv)

b) | Otherwise:

i)

UPPER( TABLE_NAME) = UPPER(' TBLVAL') AND
Case:
1)  If the value of NL4 is zero, then let COLSTR be a zero-length string.
2)  Otherwise,

Case:

A) IfSUBSTRI NG TRIM' COLVAL') FROM.L-FOR 1) = '"' and if SUR
STRING( TRI M ' COLVAL' ) FROM CHAR LENGTH( TRI M' COLVAL' ))| FOR 1)
= '"' thenlet TEMPSTR be the yalue obtained from evaluating:

SUBSTRI NG ( TRI M' COLVAL' ) FROM 2
FOR CHAR LENGTH ( TRIM' COLVAL') ) - 2)

and let COLSTR be the gharacter string:

COLUMN_NAME = ' TEMPSTR

B) Otherwise, let:.COLSTR be the character string:

UPPER( COLUNN_NAMVE) = UPPER(' COLVAL')

Let SPC be.the Code value from Table 28, “Codes and data types for implementation
information”, that corresponds to the Information Type SEARCH PATTERN HSCAPE in
that same table.

Liet-ESC be the value of InfoValue that is returned by the execution of GetInfd() with
the value of InfoType set to SPC.

Ifthe value of NL1 is zero, then let CATSTR be a zero-length string; otherwise, 1¢t CATSTR
be the character string:

TABLE_CAT = ' CATVAL' AND

Ifthe value of NLZ2 is zero, then let SCHSTR be a zero-length string; otherwise, let SCHSTR
be the character string:

TABLE_SCHEM LI KE ' SCHVAL' ESCAPE ' ESC AND

NOTE 21 — The pattern value specified in the string to the right of LIKE can use the escape character
that is indicated by the value of the SEARCH PATTERN ESCAPE information type from Table 28,
“Codes and data types for implementation information”.

Ifthe value of NL3 is zero, then let TBLSTR be a zero-length string; otherwise, let TBLSTR
be the character string:
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17) Let

vi)

DPRED be the result of nva]nafing-

TABLE_NAME LI KE ' TBLVAL' ESCAPE ' ESC AND

NOTE 22 — The pattern value specified in the string to the right of LIKE can use the escape character
that is indicated by the value of the SEARCH PATTERN ESCAPE information type from Table 28,
“Codes and data types for implementation information”.

Ifthe value of NL4 is zero, then let COLSTR be a zero-length string. Otherwise, let COLSTR
be the character string:

COLUMN_NAME = ' COLVAL' AND

CAT!
TBL

18) Let

SEL
FRO
V\HE]
ORD)

19) Exe
Stat

Conforimance Rules

Non

STR | |
STR | |

=CT *

RE PRED

ISTMT be the character string:

M COLUWNS_QUERY

FR BY TABLE_CAT, TABLE_SCHEM TABLE NAME, ORDI NAL_POSI ThEN

H SCHSTR || ' ' H

COLSTR | | 1=1

cDirect is implicitly invoked with S as the value of StatementHandle, STMT as the valye of
ementText, and the length of STMT as the value of TextLéngth.

148
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7.13 Connect()

Function

Establish a connection.

Definition

Connect
Conngcti onHandl e I N | NTECER,
Ser ver Nare IN  CHARACTER(L1),
Nanel engt hl I N SMALLI NT,
User Nane IN  CHARACTER(L2),
Narmelengt h2 IN  SMALLI NT,
Aut henti cation IN  CHARACTER(L3),
Namelengt h3 I'N SMVALLI NT )

RETURNS SMALLI NT
where:
— L1 has a maximum value of 128.

— L2HQasamaximum value equal to the implementation-defined(IL006) maximum length of  variable-
length character string.

— L3 3nd has an implementation-defined (IL037) maximum value.

General Rules

1) Casg:

a) | IfConnectionHandle does notidentify an allocated SQL-connection, then an exception fondition
is raised: CLI-specific condition — invalid handle (HYHHH).

b) | Otherwise:
i) Let C be thelallocated SQL-connection identified by ConnectionHandle.
ii) The diagnostics area associated with C is emptied.

2)  Ifan SQL-transaction is active for the current SQL-connection and support for Feature C008,[“Multiple
seryer transacgtions in CLI” is not provided, then an exception condition is raised: feature|not sup-
ported ="multiple server transactions (0A001).

3) Iftheréis an established SQL-connection associated with C, then an exception condition |s raised:
connection exception — connection hame in use (0600Z).

4) Case:

a) IfServerName is a null pointer, then let NL1 be zero.
b)  Otherwise, let NL1 be the value of NameLength1.

5) Case:
a) IfNL1isnotnegative, thenlet L1 be NL1.
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6)

7)
8)

9)

10)

11)

12)

150

b) IfNL1 indicates NULL TERMINATED, then let L1 be the number of octets of ServerName that
precede the implementation-defined (IV030) null character that terminates a C character
string.

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).

Case:

a) IfL1is zero, then let 'DEFAULT' be the value of SN.

b) _IfL1isgreaterthan 128, then an exception condition is raised: CLI-specific condition — invalid
string length or buffer length (HY090).

c) | Otherwise, let SN be the first L1 octets of ServerName.

Let|E be the allocated SQL-environment with which C is associated.

Casp:

a) | IfUserName is a null pointer, then let NL2 be zero.

b) | Otherwise, let NL2 be the value of NameLength2.

Casp:

a) | If NLZis not negative, then let L2 be NLZ.

b) | If NLZ indicates NULL TERMINATED, then let 2 be the number of Octets of UserName that
precede the implementation-defined (IVO30)null character that terminates a C chgracter
string.

c) | Otherwise, an exception condition is.raised: CLI-specific condition — invalid string length or
buffer length (HY090).

Casp

a) | If Authentication is a null pointer, then let NL3 be zero.

b) | Otherwise, let NL3 be'the value of NameLength3.

Casp:

a) | If NL3is not negative, then let L3 be NL3.

b) | If NL3 indicates NULL TERMINATED, then let L3 be the number of octets of Authentication
that precede the implementation-defined (IV030) null character that terminates a C fharacter
string.

c) | ‘Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).

Case:

a) Ifthe value of SN is 'DEFAULT’, then:

i) If L2 is not zero, then an exception condition is raised: CLI-specific condition — invalid
string length or buffer length (HY090).
ii) If L3 is not zero, then an exception condition is raised: CLI-specific condition — invalid

string length or buffer length (HY090).
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iii) If an established default SQL-connection is associated with an allocated SQL-connection
associated with E, then an exception condition is raised: connection exception — con-
nection name in use (08002).

b)  Otherwise:
i) If L2 is zero, then let UN be an implementation-defined (ID039) <user identifier>.
ii) If L2 is non-zero, then:

1) Let UVbe the first L2 octets of UserName and let UN be the result of

TRIM( BOTH' ' FROM'UWV )

2) If UN does not conform to the Format and Syntax Rules of a <useridentifier>,
then an exception condition is raised: invalid authorization specification (28000).

3) If UN does not conform to any implementation-defined (FA185) restrictions on
its value, then an exception condition is raised: invalid authorization spgcification
(28000).

iii)  Case:
1) IfL3is not zero, then let AU be the first L3 octets of Authentication.

2)  Otherwise, let AU be an implementation-defined (ID040) authenticatign string,
whose length may be zero.

13) Cask:

a) | Ifthe value of SN is 'DEFAULT’, then the default SQL-session is initiated and associafed with
the default SQL-server. The method by which the default SQL-server is determined fis imple-
mentation-defined (IW069).

b) | Otherwise, an SQL-session is initiated and associated with the SQL-server identifiedl by SN.
The method by which SN is used to determine the appropriate SQL-server is implemfentation-
defined (IW070).

14) Ifan SQL-session is successfully initiated, then:

a) | Thecurrent SQL-gonnection and current SQL-session, if any, become a dormant SQL-cpnnection
and a dormant SQL-session respectively. The SQL-session context information is preserved
and is not affected in any way by operations performed over the initiated SQL-connection.

NOTE 23— The SQL-session context information is defined in Subclause 4.45, “SQL-sessions”, in]ISO/IEC
907552.

b) | Theinitiated SQL-session becomes the current SQL-session and the SQL-connection edtablished
tothat SQL-session becomes the current SQL-connection and is associated with C.

NOTE 24 — If an SQL-session is not successfully initiated, then the current SQL-connection and current SQL-
session, if any, remain unchanged.

15) Ifthe SQL-client cannot establish the SQL-connection, then an exception condition is raised: connec-
tion exception — SQL-client unable to establish SQL-connection (08001).

16) If the SQL-server rejects the establishment of the SQL-connection, then an exception condition is
raised: connection exception — SQL-server rejected establishment of SQL-connection (08004).

NOTE 25 — AU and UN are used by the SQL-server, along with other implementation-dependent values, to determine
whether to accept or reject the establishment of an SQL-session.

17) The SQL-server for the subsequent execution of SQL-statements via CLI routine invocations is set
to the SQL-server identified by SN.
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18) The SQL-session user identifier and the current user identifier are set to UN. The current role name
is set to the null value.

Conformance Rules

None.
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Function
Copy a CLI descriptor.
Definition
CopyDesc| (
Sour peDescHandl e IN | NTECER,
Tar get DescHandl e I'N | NTEGER )
RETURNS SMALLI NT
Generdl Rules
1) Casg:
a) | If SourceDescHandle does not identify an allocated CLI descCriptor area, then an exception
condition is raised: CLI-specific condition — invalid handle (HYHHH).
b) | Otherwise, let SD be the CLI descriptor area identified by SourceDescHandle.
2) Casg:
a) | If TargetDescHandle does not identify an allogated CLI descriptor area, then an exc¢ption
condition is raised: CLI-specific condition.—invalid handle (HYHHH).
b) | Otherwise:
i) Let TD be the CLI descriptef/area identified by TargetDescHandle.
ii) The diagnostics area dssociated with TD is emptied.
3) ThdGeneral Rules of Subclause:6:16, “Deferred parameter check”, are applied with SD as DESCRIPTOR
ARKA.
4)  ThgGeneral Rules of Subclause 6.16, “Deferred parameter check”, are applied with TD as DEJCRIPTOR
ARKA.
5) IfTDisanimplementation row descriptor, then an exception condition is raised: CLI-specificlcondition
— dannot modify an implementation row descriptor (HY022).
6) Let|AT be the value of the ALLOC_TYPE field of TD.
7)  Thecertents of TD are replaced by a copy of the contents of SD.
8) The ALLOC_TYPE field of TD is set to AT.

Conformance Rules

None.
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Function
Get server name(s) that the SQL/CLI application can connect to, along with description information, if
available.
Definition
Dat aSour fes (
Envi [ onnent Handl e I'N | NTEGER,
Direftion I N SMALLI NT,
Ser ver Nane out CHARACTER( L1),
Buf f pr Lengt hl I'N SMVALLI NT,
Nanmel engt hl ouT SMALLI NT,
Descliption aut CHARACTER( L2) ,
Buf f pr Lengt h2 I'N SMVALLI NT,
Nane| engt h2 aut SMALLI NT )
RETURNS SMALLI NT
where L1 and L2 have maximum values equal to the implementation<defined (IL006) maximu

of a variapble-length character string.

m length

Generdl Rules

1) Let|EH be the value of EnvironmentHandle.

2) If EH does not identify an allocated SQL-environment or if it identifies an allocated skelefon SQL-
environment, then an exception conditionis'raised: CLI-specific condition — invalid handle (HYHHH).

3) Let|E be the allocated SQL-environment identified by EH. The diagnostics area associated with E is
emptied.

4)  Let|BL1 and BL2 be the values'of BufferLength1 and BufferLength2, respectively.

5) Let|D be the value of Direction.

6) If D|is not either the-code value for NEXT or the code value for FIRST in Table 24, “Codes psed for
fetdh orientation?, then an exception condition is raised: CLI-specific condition — invalid retrieval
code (HY103),

7)  Let|SNq, SNg;-SN3, etc., be an ordered set of the names of SQL-servers to which the SQL/CLI applic-
atign might be eligible to connect (where the mechanism used to establish this set is implenentation-
defined(IW072)).

NOTE 26 — SN, SN;, SN3, etc., are the names thatan SQL/CLI application would use in invocations of Connect, rather
than the “actual” names of the SQL-servers.

8) LetDq, Dy, D3, etc, be strings describing the SQL-servers named by SN1, SN,, SN3, etc. (again provided
via an implementation-defined (IW073) mechanism).

9) Case:

a) IfDindicates FIRST, or if DataSources has never been successfully called on EH, or if the pre-
vious call to DataSources on EH raised a completion condition: no data (02000), then:
i) Ifthere are no entries in the set SN, SN, SN3, etc., then a completion condition is raised:
no data (02000) and no further rules for this Subclause are applied.
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ii) The General Rules of Subclause 6.14, “Character string retrieval”, are applied with
ServerName as TARGET, SN1 as VALUE, BL1 as TARGET OCTET LENGTH, and

NameLengthl as RETURNED OCTET LENGTH.

iii)  The General Rules of Subclause 6.14, “Character string retrieval”, are applied with
Description as TARGET, D1 as VALUE, BLZ as TARGET OCTET LENGTH, and NameLength?2

as RETURNED OCTET LENGTH.
b) Otherwise:

i) Let SN, be the ServerName value that was returned on the previous call to DataSources
on EH.
ii) If there is no entry in the set after SN, then a completion condition israised} no data

(02000) and no further rules for this subclause are applied.

iii)  The General Rules of Subclause 6.14, “Character string retrieval?, are applied with
ServerName as TARGET, SN,,,1 as VALUE, BL1 as TARGET OCTET LENGTH, and

NameLengthl as RETURNED OCTET LENGTH.

iv) The General Rules of Subclause 6.14, “Character string\retrieval”, are applied with
Description as TARGET, D, .1 as VALUE, BL2 as TARGET OCTET LENGTH, and

NameLength2 as RETURNED OCTET LENGTH.

Conforimance Rules

None.
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Function

Get column attributes.

Definition

Descri befcol (

St at prrent Handl e I'N | NTEGER,

Col upmNunber IN SMALLI NT,

Col ufmNane out CHARACTER(L) ,
Buf f prLengt h I'N SMALLI NT,
Narelengt h ouT SMVALLI NT,

Dat aflype ouT SMVALLI NT,

Col upmsi ze ot | NTEGER,
Decifral Digits ouT SMVALLI NT,

Nul | gbl e aut SMALLI NT )
RETURNS SMALLI NT

where L Has a maximum value equal to the implementation-defined (ILO06) maximum length of 4 variable-

length chlaracter string.

Generdl Rules

1)  Let|S be the allocated SQL-statement identified by-StatementHandle.

2) Ifthereis no prepared or executed statement.associated with S, then an exception condition is
raided: CLI-specific condition — function sequence error (HY010).

3) Let|[IRD be the implementation row descriptor associated with S and let N be the value of the
TOP_LEVEL_COUNT field of IRD.

4) If N|is zero, then an exceptiongondition is raised: dynamic SQL error — prepared statemdnt not a
curfor specification (07005):

5)  Let|CN be the value of-GolumnNumber.

6) IfCNislessthan 1 (one) or greater than N, then an exception condition is raised: dynamic SQL error
— ipvalid descriptor index (07009).

7)  Let|RI be thenumber of the descriptor record in IRD that is the CN-th descriptor area for|which
LEVEL is'0\(zero). Let C be the <select list> column described by the item descriptor ared of IRD
spegified by RI.

8) Let BL be the value of BufferLength.

9) Information is retrieved from IRD:

a) Case:

i) If the data type of C is datetime, then DataType is set to the value of the Code column
from Table 35, “Concise codes used with datetime data types in SQL/CLI”, corresponding
to the datetime interval code of C.

ii) If the data type of C is interval, then DataType is set to the value of the Code column
from Table 36, “Concise codes used with interval data types in SQL/CLI”, corresponding
to the datetime interval code of C.
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iii)  Otherwise, DataType is set to the data type of C.

b) Case:
i) If the data type of C is character string, then ColumnSize is set to the maximum length
in octets of C.
ii) If the data type of C is exact numeric or approximate numeric, then ColumnSize is set

to the maximum length of C in decimal digits.

iii)  Ifthe data type of C is datetime or interval, then ColumnSize is set to the length in
positions of C

iv) If the data type of C is a reference type, then ColumnSize is set to the length Jn octets
of that reference type.

V) Otherwise, ColumnSize is set to an implementation-dependent (UV125) valye.
c) | Case:
i) If the data type of C is exact numeric, then DecimalDigits is set to the scale of C.
ii) If the data type of C is datetime, then DecimalDigits is'set to the time fractional seconds

precision of C.

iii)  Ifthe datatype of Cis interval, then DecimalDigitsis set to the interval fractiongl seconds
precision of C.

iv) Otherwise, DecimalDigits is set to an implementation-dependent (UV126) value.
d) | If Cis known not null, then Nullable is set to™1 (one); otherwise, Nullable is set to 0|(zero).

e) | The name associated with C is retrievéd. If C has an implementation-dependent naine, then
the value retrieved is the implementation-dependent (UV122) name for C; otherwige, the
value retrieved is the <derived cQlimn> name of C. Let V be the value retrieved. Th¢ General
Rules of Subclause 6.14, “Chardcter string retrieval”, are applied with ColumnName a$ TARGET,
V as VALUE, BL as TARGET\QCTET LENGTH, and NameLength as RETURNED OCTET LENGTH.

Conforimance Rules

None.
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7.17 Disconnect()

Function

Terminate an established connection.

condition

khit, then

nnsaction

and with

with AS.

Definition
Di sconneft (
Conngct i onHandl e IN I NTEGER )
RETURNS SMALLI NT
General Rules
1) Cask:
a) | IfConnectionHandle does notidentify an allocated SQL-connection, then an exception
is raised: CLI-specific condition — invalid handle (HYHHH).
b) | Otherwise:
i) Let C be the allocated SQL-connection identified by ConnectionHandle.
ii) The diagnostics area associated with € is.emptied.
2) Casp:
a) | Ifthereis no established SQL-connection associated with C, then an exception condition is
raised: connection exception — connection does not exist (08003).
b) | Otherwise, let EC be the established SQL-connection associated with C.
3) Let|L1 be alist of the allocated SQL-statements associated with C. Let L2 be a list of the allocated
CLI|descriptor areas associated with C.
4) If E[ is active, then
Casp:
a) | Ifanyalloecated SQL-statementin L1 has a deferred parameter number associated wi
an exception condition is raised: CLI-specific condition — function sequence error (HY010).
b) | Otherwise, an exception condition is raised: invalid transaction state — active SQL-tr
(25001).
5) For every allocated SQL-statement AS in L1:
a) Let SH be the StatementHandle that identifies AS.
b) FreeHandle is implicitly invoked with HandleType indicating STATEMENT HANDLE
SH as the value of Handle.
NOTE 27 — Any diagnostic information generated by the invocation is associated with C and not
6) For every allocated CLI descriptor area AD in L2:
a) Let DH be the DescriptorHandle that identifies AD.
158
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b)  FreeHandle is implicitly invoked with HandleType indicating DESCRIPTOR HANDLE and with
DH as the value of Handle.

NOTE 28 — Any diagnostic information generated by the invocation is associated with € and not with AD.
7)  Let CCbe the current SQL-connection.

8) The SQL-session associated with EC is terminated. EC is terminated, regardless of exception condi-
tions that might occur during the disconnection process, and is no longer associated with C.

9) Ifany error is detected during the disconnection process, then a completion condition is raised:
warning — disconnect error (01002).

10) If Ef and CC were the same SQL-connection, then there is no current SQL-connection: Otlllerwise,
CC yemains the current SQL-connection.

Conforimance Rules

None.
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7.18 EndTran()

Function

Terminate an SQL-transaction.

Definition

EndTr an
Hand| eType IN  SMALLI NT,
Hand| e IN | NTEGER,
Conp| eti onType IN  SMALLINT )

RETURNS SMALLI NT

General Rules

1)  Let|HT be the value of HandleType and let H be the value of Handle:

2) If HT is not one of the code values in Table 13, “Codes used forSQL/CLI handle types”, then an
exception condition is raised: CLI-specific condition — invalid handle (HYHHH).

3) Casp:
a) | IfHT indicates STATEMENT HANDLE, then

Case:
i) If H does not identify an allocatéd'SQL-statement, then an exception condition|is raised:
CLI-specific condition — invalid handle (HYHHH).
ii) Otherwise, an exception condition is raised: CLI-specific condition — invalid pttribute
identifier (HY092).
b) | If HT indicates DESCRIPTOR HANDLE, then
Case:
i) If H does.not identify an allocated CLI descriptor area, then an exception cordition is
raised:*€LI-specific condition — invalid handle (HYHHH).
ii) Otherwise, an exception condition is raised: CLI-specific condition — invalid fttribute
identifier (HY092).
c) | 4PHT indicates CONNECTION HANDLE, then
Case:
i) If H does not identify an allocated SQL-connection, then an exception condition is raised:
CLI-specific condition — invalid handle (HYHHH).
ii) Otherwise:

1) Let Cbe the allocated SQL-connection identified by H.
2)  The diagnostics area associated with C is emptied.

3) If Chas an associated established SQL-connection that is active, then let L1 be a
list containing C; otherwise, let L1 be an empty list.
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If HT indicates ENVIRONMENT HANDLE, then

Case:

i) If H does not identify an allocated SQL-environment or if it identifies an allocated SQL-

environment that is a skeleton SQL-environment, then an exception condition
CLI-specific condition — invalid handle (HYHHH).

ii) Otherwise:

1) Let E be the allocated SQL-environment identified by H.

israised:

Let

IfC
exc

IfL

If th
oth
(2D

Let

If afpy of the allocated SQL-statements in L2 has“an associated deferred parameter numbe

exc
Let
IfC

a)

b)

2)  The diagnostics area associated with E 1S emptied.

3) LetLbealist of the allocated SQL-connections associated with E{I:et L
of the allocated SQL-connections in L that have an associated establish
connection that is active.

CT be the value of CompletionType.

bption condition is raised: CLI-specific condition — invalid transagtion operation code
[ is empty, then no further rules of this Subclause are applied.

e current SQL-transaction is part of an encompassing transaction that is controlled by
br than the SQL-agent, then an exception condition.is<aised: invalid transaction termi
000).

.2 be a list of the allocated SQL-statements associated with allocated SQL-connectior

bption condition is raised: CLI-specific contdition — function sequence error (HY010).

.3 be a list of the open CLI cursors\associated with allocated SQL-statements in L2.

Case:

i) If CT indicates COMMIT or COMMIT AND CHAIN, then let LOC be the list of a
holdablecursors in L3.

ii) Otherwise, let LOC be the list of all cursors in L3.
For OC+anging over all CLI cursors in LOC:

i) Let S be the allocated SQL-statement with which OC is associated.

I be alist
ed SQL-

I"is not one of the code values in Table 14, “Codes used for transaction termination”, fhen an

(HY012).

an agent
nation

sinL1.

I, then an

"indicates COMMIT, COMMIT AND CHAIN, ROLLBACK, or ROLLBACK AND CHAIN, then:

] non-

i) The General Rules of Subclause 15.4, “Effect of closing a cursor”, in ISO/IEC

p075-2,

are applied with OC as CURSOR and DESTROY as DISPOSITION.

iii)  Any fetched row associated with S is removed from association with S.

If CT indicates COMMIT or COMMIT AND CHAIN, then:

a)

b)

If an atomic execution context is active, then an exception condition is raised: invalid transaction

termination (2D000).

For every temporary table associated with the current SQL-transaction that specifies the ON
COMMIT DELETE option and that was updated by the current SQL-transaction, the invocation
of EndTran with CT indicating COMMIT is effectively preceded by the execution of a <delete
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13)

14)

162

d)

g)

IfC

d)

statement: searched> that specifies DELETE FROM T, where T is the <table name> of that
temporary table.

The effects specified in the General Rules of Subclause 17.4, “<set constraints mode statement>",
in ISO/IEC 9075-2, occur as if the statement SET CONSTRAINTS ALL IMMEDIATE were
executed.

['indicates SAVEPOINT NAME RELEASE, then:

Case:

i) If any constraint is not satisfied, then all changes to SQL-data or schemas that were
made by the current SQL-transaction are canceled and an exception condition is raised:
tl ulloubtl'u’l T Ul’l’l’lb{b[’\ l.lltcgl l‘(‘:_j/ bUllJtl Ml.llt Vl'Ul’utl'Ull (40002}.

ii) If the execution of any <triggered SQL statement> is unsuccessful, then-all.changes to

SQL-data or schemas that were made by the current SQL-transaction driecandelled and
an exception condition is raised: transaction rollback — triggered action exception
(40004).

iii)  If any other error preventing commitment of the SQL-transac€tion has occurred, then
all changes to SQL-data or schemas that were made by the\ciirrent SQL-transgction are
canceled and an exception condition is raised: transaction rollback (40000) With an
implementation-defined (IC008) subclass value.

iv) Otherwise, all changes to SQL-data or schemas that were made by the curremnt SQL-
transaction are made accessible to all concurrent and subsequent SQL-transpctions.

Every savepoint established in the current SQlitransaction is destroyed.
Every valid non-holdable locator value is marked invalid.

The current SQL-transaction is terminated. If CT indicates COMMIT AND CHAIN, then a new
SQL-transaction is initiated with the same access mode and isolation level as the SQIl-transac-
tion just terminated. Any branch tfansactions of the SQL-transaction are initiated with the
same access mode and isolationlevel as the corresponding branch of the SQL-transalction just
terminated.

If HTisnot CONNECTION HANDLE, then an exception condition is raised: CLI-specific|condition
— invalid handlelfHYHHH).

Let SP be the'value of the SAVEPOINT NAME connection attribute of C.

If SP doésnot specify a savepoint established within the current SQL-transaction, then an
exception condition is raised: savepoint exception — invalid specification (3B001).

The’savepoint identified by SP and all savepoints established by the current SQL-transaction
subsequent to the establishment of SP are destroyed.

If CT indicates ROLLBACK or ROLLBACK AND CHAIN, then:

a)

b)

c)
d)

If an atomic execution context is active, then an exception condition is raised: invalid transaction
termination (2D000).

All changes to SQL-data or schemas that were made by the current SQL-transaction are can-
celed.

Every savepoint established in the current SQL-transaction is destroyed.

Every valid locator value is marked invalid.
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The current SQL-transaction is terminated. If CT indicates ROLLBACK AND CHAIN, then a new
SQL-transaction is initiated with the same access mode and isolation level as the SQL-transac-
tion just terminated. Any branch transactions of the SQL-transaction are initiated with the
same access mode and isolation level as the corresponding branch of the SQL-transaction just
terminated.

15) IfCT indicates SAVEPOINT NAME ROLLBACK, then:

a)

b)
c)

d)

g)

h)

Conforimanceé Rules

Non

If HT isnot CONNECTION HANDLE, then an exception condition is raised: CLI-specific condition
— invalid handle (HYHHH).

L CAUVEDDOINT NAMIE
LXIVIL.

£ CD L o 41 ] £l s fraailaa ot £
LULU O DU UIT VvdiuUT— Ul UIC ONv Lol UVIIN T 1IN I CUIITNICLLIVIT Al TUULC Ul U,

e.

If SP does not specify a savepoint established within the current SQL-transaction, then an
exception condition is raised: savepoint exception — invalid specification (3B001).

If an atomic execution context is active and SP specifies a savepoint established befpre the
beginning of the most recent atomic execution context, then an exception condition|is raised:
savepoint exception — invalid specification (3B001).

Any changes to SQL-data or schemas that were made by the currént-SQL-transaction sybsequent
to the establishment of SP are canceled.

All savepoints established by the current SQL-transaction'Subsequent to the establishment
of SP are destroyed.

Every valid locator that was generated in the cufrent SQL-transaction subsequent tp the
establishment of SP is marked invalid.

For every open CLI cursor OC in L3 that was opened subsequent to the establishment of SP:
i) Let S be the allocated SQL-statement with which OC is associated.

ii) The General Rules of Subc¢lause 15.4, “Effect of closing a cursor”, in ISO/IEC $075-2,
are applied with CR as EURSOR and DESTROY as DISPOSITION.

iii)  Any fetched row associated with OC is removed from association with S.

The status of all open ‘CLI cursors in L3 that were opened by the current SQL-transgction
before the establishment of SP is implementation-defined (IA168).

NOTE 29 — The/current SQL-transaction is not terminated, and there is no other effect on the SQL-data or
schemas.
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Function

Return diagnostic information.

Definition

Error (
Envi [ onnent Handl e I'N | NTEGER,
Connecti onHandl e I'N | NTEGER,
St at prent Handl e I N | NTEGER,
Sqgl sfate QUT CHARACTER(5),
Nat i yeError QUT | NTEGER,
MessphgeText QUT CHARACTER(L),
Buf f prLengt h I'N SMALLI NT,
Text Length QUT SMALLI NT )

where L Has a maximum value equal to the implementation-defined (IL006) maximum length of 4
length chiaracter string.

General Rules

1)

2)

3)

4)

164

RETURNS SMALLI NT

Casp:

a) | If StatementHandle identifies an allocated SQL-statement, then let IH be the value ¢
mentHandle and let HT be the code valute for STATEMENT HANDLE from Table 13,
used for SQL/CLI handle types”.

b) | If StatementHandle is zero and ConnectionHandle identifies an allocated SQL-conn
then let IH be the value of ConnectionHandle and let HT be the code value for CONN
HANDLE from Table 13,.“Codes used for SQL/CLI handle types”.

variable-

f State-
‘Codes

bction,
ECTION

c) | IfConnectionHandle.iszero and EnvironmentHandle identifies an allocated SQL-environment,

then let IH be the value of EnvironmentHandle and let HT be the code value for ENVIR
HANDLE from Table 13, “Codes used for SQL/CLI handle types”.

d) | Otherwise, an-exception condition is raised: CLI-specific condition — invalid handle

Let|R be the'most recently executed CLI routine, other than Error, GetDiagField, or GetDi:
which IHwas passed as a value of an input handle.

N@TE30 — The GetDiagField, GetDiagRec and Error routines can cause exception or completion condit]

ONMENT

[HYHHH).
gRec, for

ons to be

raiséd, but they do not cause status records to be generated.

Let N be the number of status records generated by the execution of R. Let AP be the number of
status records generated by the execution of R already processed by Error. If N is zero or AP equals
N then a completion condition is raised: no data (02000), Sqlstate is set to '00000', the values of
NativeError, MessageText, and TextLength are set to implementation-dependent (UV058) values,

and no further rules of this Subclause are applied.

Let SR be the first status record generated by the execution of R not yet processed by Error. Let RN
be the number of the status record SR. Information is retrieved by implicitly executing GetDiagRec

as follows:

CetDiagRec (HT, IH RN, Sqlstate,
Nati veError, MessageText, BufferlLength, TextLength)
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5) Add SR to the list of status records generated by the execution of R already processed by Error.

Conformance Rules

None.
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7.20 ExecDirect()

Function

Execute a statement directly.

Definition

ExecDireft (
Statpnent Handle [IN | NTEGER,
St at pnent Text I'N CHARACTER(L) ,
Text Length IN | NTEGER )
RETURNS SMALLI NT

where L Has a maximum value equal to the implementation-defined (IL006) maximum length of 4 variable-
length chiaracter string.

General Rules

1)  Let|S be the allocated SQL-statement identified by StatementHandle.
2)  Let|TL be the value of TextLength.
3)  Let[ST be the value of StatementText.

4) Thq General Rules of Subclause 6.4, “Preparing a\statement”, are applied with S as ALLOGATED
STATEMENT, TL as TEXT LENGTH, ST as STATEMENT TEXT, and “ExecDirect” as INVOKER|

5) Thd General Rules of Subclause 6.5, “Execliting a statement”, are applied with S as ALLOGATED
STATEMENT, P as PREPARED STATEMENT, and “ExecDirect” as INVOKER.

Conforimance Rules

None.
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7.21 Execute()

Function

Execute a prepared statement.

Definition

Execut e
StatpnentHandle IN | NTEGER )
RETURNS SMVALLI NT

General Rules

1)
2)

3)

4)

Conforimance Rules

Let[S be the allocated SQL-statement identified by StatementHandle.

IftHere is no prepared statement associated with S, then an exception.éendition is raised: CLI-specific
conflition — function sequence error (HY010). Otherwise, let P be the statement that was prepared.

If an open CLI cursor is associated with S, then an exception eondition is raised: invalid cuysor state

(2400).

Thq General Rules of Subclause 6.5, “Executing a statement”, are applied with S as ALLOJATED
STATEMENT, P as PREPARED STATEMENT, and “Execute” as INVOKER.

None.
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7.22 Fetch()

Function

Fetch the next rowset of a CLI cursor.

Definition

Fetch (
St at prent Handl e I'N | NTEGER )
RETURNS SMVALLI NT

General Rules

1)  Let|S be the allocated SQL-statement identified by StatementHandle.

2)  Thd General Rules of Subclause 6.12, “Fetching a rowset”, are appliedwith S as ALLOCATED
STATEMENT, NEXT as FETCH ORIENTATION, and 1 (one) as FETCH)OFFSET.

Conforimance Rules

None.
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7.23 FetchScroll()

Function

Position a CLI cursor on the specified rowset and retrieve values from that rowset.

Definition
FetchScrpl | (
St at prent Handl e IN | NTECER,
FetchOrientation IN SMALLI NT,
Fet chOf f set IN | NTEGER )
RETURNS SMALLI NT
General Rules
1)  Let|S be the allocated SQL-statement identified by StatementHandle:
2)  Let|FO be the value of FetchOrientation.
3)  Let|OS be the value of FetchOffset.
4)  Thg General Rules of Subclause 6.12, “Fetching a rowset’, are applied with S as ALLOCAT}
STATEMENT, FO as FETCH ORIENTATION, and OS as FETCH OFFSET.

Conforimance Rules

Non

e.

5
D
,
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Function

Return a result set that contains information about foreign keys either in or referencing a single specified
table stored in the Information Schema of the connected data source. The result set contains information
about either:

— the primary key of a single specified table together with the foreign keys in all other tables that
reference that primary key:

— thelforeign keys of a single specified table together with the primary or unique keys to which they
refdr.

Definition

For ei gnkeys (

St at prent Handl e I'N | NTEGER,

PKCaf al ogNane I'N CHARACTER( L1),
Namel engt hl I N SMALLI NT,
PKSchemaNane I'N CHARACTER( L2) ,
Narel.engt h2 I N SMALLI NT,
PKTapl eNane I N CHARACTER( L3) ,
Narmelengt h3 I N SMALLI NT,

FKCaf al ogNane I'N CHARACTER( L4) ,
Nanel engt h4 I N SMALLI NT,
FKSchemaNane IN CHARACTER( LB)
Narmel.engt h5 I'N SMVALLI NT,
FKTapl eNane I N CHARACTER('L6) ,
Name|.engt h6 I'N SMALLINT )

RETURNS SMALLI NT

where eath of L1, L2, L3, L4, L5, and L6 hasa maximum value equal to the implementation-defined (IL006)
maximurh length of a variable-length.gharacter string.

General Rules

1)  Let|S be the allocated SQL-statement identified by StatementHandle.

2) Ifan open CLI cursor is associated with S, then an exception condition is raised: invalid cuysor state
(24D00).

3) Let|C bethe allocated SQL-connection with which S is associated.

4) Let|E€be the established SQL-connection associated with C and let SS be the SQL-server pn that
connection.

5) Let FOREIGN_KEYS_QUERY be a table, with the definition:

CREATE TABLE FOREI GN_KEYS_QUERY (

UK_TABLE_CAT CHARACTER VARY! N&( 128),
UK_TABLE_SCHEM CHARACTER VARYI NG(128) NOT NULL,
UK_TABLE_NAVE CHARACTER VARYI NG 128) NOT NULL,
UK_COLUVN_NAVE CHARACTER VARYI NG(128) NOT NULL,
FK_TABLE_CAT CHARACTER VARYI NG( 128)
FK_TABLE_SCHEM CHARACTER VARYI NG 128) NOT NULL,
FK_TABLE_NAVE CHARACTER VARYI NG(128) NOT NULL,
FK_COLUMN_NAVE CHARACTER VARYI NG(128) NOT NULL,
ORDI NAL_PCSI TI ON SMALLI NT NOT NULL,

UPDATE_RULE SMALLI NT,
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RULE SMALLI NT,
CHARACTER VARYI NG( 128),
CHARACTER VARYI NG( 128) ,
ILITY SMALLI NT,
OR_PRI MARY CHARACTER(7) )

6) Let PKN and FKN be the value of PKTableName and FKTableName, respectively.
7)  Case:

a)

If CHAR_LENGTH(PKN) = 0 (zero) and CHAR_LENGTH(FKN) # 0 (zero), then the result set
returned describes all the foreign keys (if any) of the specified table, and describes the primary

or unique kKeys to which they rerfer.

i)

vi)

vii)

Let FKS represent the set of rows formed by a natural inner join on the(valug
CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and CONSTRAINT_NAME ¢
between the rows in SS’s Information Schema REFERENTIAL_CONSTRAINTS
the matching rows in SS’s Information Schema TABLE_CONSTRAINTS view.

s in the
olumns
view and

Let UK represent the row in §S’s Information Schema TABLE_CONSTRAINTS view that
defines the primary or unique key referenced by an individual foreign key in|FKS. This

row is obtained by matching the values in the UNIQUE_CONSTRAINT_CATAL

0G,

UNIQUE_CONSTRAINT_SCHEMA, and UNIQUE_CONSTRAINT_NAME columng in a row
of FKS to the values in the CONSTRAINT_CATALOG;"CONSTRAINT_SCHEMA, and CON-

STRAINT_NAME columns in TABLE_CONSTRAINTS.

Let FK_COLS represent the set of rows in $SS% Information Schema KEY_COLUMN_USAGE

view that define the columns within an individual foreign key row in FKS.

Let FKS_COLS represent the set of rows in the combination of all FK_COLS se

S.

Let UK_COLS represent the set ofrows in SS’s Information Schema KEY_COLUMIN_USAGE

view that define the columnsWithin an individual UK.

Let UKS_COLS represent the set of rows in the combination of all UK_COLS seits.

Let XKS_COLS represent the set of extended rows formed by the inner equijofin of

FKS_COLS and UKS COLS matching CONSTRAINT_CATALOG, CONSTRAINT_S
CONSTRAINT_NAME, and POSITION_IN_UNIQUE_CONSTRAINT in FKS_COLS
CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, CONSTRAINT_NAME, and
ORDINAL_POSITION in UKS_COLS, respectively.

Let FKS_COLS_NAME be the name of each column of FKS_COLS considered in
names of the columns of XKS_COLS originating from FKS_COLS are respective
|} FKS_COLS_NAME.

Let UKS_COLS_NAME be the name of each column of UKS_COLS considered inl

CHEMA,
with

turn; the
ly'F'

turn; the

names of the columns of XKS_COLS originating from UKS_COLS are respectivi

ly ' U

viii)

|| UKS_COLS_NAME.
FOREIGN_KEYS_QUERY contains a row for each row in XKS_COLS where:

1) LetSUPbethe value of Supported thatis returned by the execution of GetFeature-
Info with FeatureType = 'FEATURE' and Featureld = 'C041' (corresponding to
the feature 'Information Schema metadata constrained by privileges in CLI").

2) Case:

A) Ifthe value of SUPis 1 (one), then FOREIGN_KEYS_QUERY contains a row
for each column of all the foreign keys within a specific table in SS’s

Information Schema TABLE_CONSTRAINTS view.
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ix)

B) Otherwise, FOREIGN_KEYS_QUERY contains a row for each column of all the

foreign keys within a specific table in S§S’s Information Schema

TABLE_CONSTRAINTS view in accordance with implementation-defined

(IW075) authorization criteria.

For each row of FOREIGN_KEYS_QUERY:

1)

3)

4)

5)

6)

7)

8)

9)

10)

If the SQL-implementation does not support catalog names, then UK_TABLE_CAT

is set to the null value; otherwise, the value of UK_TABLE_CAT in FOR-

EIGN_KEYS_QUERY is the value of the U_TABLE_CATALOG column in XKS_COLS.

U_TABLE_SCHEMA column in XKS_COLS.

The value of UK_TABLE_NAME in FOREIGN_KEYS_QUERY is the value of

U_TABLE_NAME column in XKS_COLS.

The value of UK_COLUMN_NAME in FOREIGN_KEYS_QUERY is the valud
U_COLUMN_NAME column in XKS_COLS.

If the SQL-implementation does not support catalog names, then UK_TA
is set to the null value; otherwise, the value of FK\. TABLE_CAT in FOR-
EIGN_KEYS_QUERY is the value of the F_TABLE, CATALOG column in XK

The value of FK_TABLE_SCHEM in FOREIGN_KEYS_QUERY is the value
F_TABLE_SCHEMA column in XKS_COLS.

The value of FK_TABLE_NAME in FOREIGN_KEYS_QUERY is the value of
F_TABLE_NAME column in XKS.€OLS.

The value of FK_COLUMNNAME in FOREIGN_KEYS_QUERY is the value
F_COLUMN_NAME column‘in XKS_COLS.

The value of ORDINAL_POSITION in FOREIGN_KEYS_QUERY is the valu(
F_ORDINAL_POSITION column in XKS_COLS.

The value of UPDATE_RULE in FOREIGN_KEYS_QUERY is determined by
of the UPDATE_RULE column in XKS_COLS as follows:

A) «liet UR be the value in the UPDATE_RULE column.

B),” If URis 'CASCADE', then the value of UPDATE_RULE is the code for
in Table 26, “Miscellaneous codes used in CLI”.

C) IfURis'RESTRICT', then the value of UPDATE_RULE is the code fi
RESTRICT in Table 26, “Miscellaneous codes used in CLI”.

f the

the

of the

BLE_CAT

S COLS.
fthe

the

of the

e of the

the value

CASCADE

D) IfURis'SET NULL', then the value of UPDATE_RULE is the code ftl)r SET

11)

NULL 1 Table 26, "Miscellaneous codes used 1n CULI".

E) IfURis'NO ACTION', then the value of UPDATE_RULE is the code
ACTION in Table 26, “Miscellaneous codes used in CLI”.

for NO

F) If URis'SET DEFAULT', then the value of UPDATE_RULE is the code for SET

DEFAULT in Table 26, “Miscellaneous codes used in CLI”.

The value of DELETE_RULE in FOREIGN_KEYS_QUERY is determined by
of the DELETE_RULE column in XKS_COLS as follows:

A) Let DR be the value in the DELETE_RULE column.

the value
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B) IfDRis'CASCADE', then the value of DELETE_RULE is the code for CASCADE

in Table 26, “Miscellaneous codes used in CLI”.

C) IfDRis'RESTRICT', then the value of DELETE_RULE is the code for RESTRICT

in Table 26, “Miscellaneous codes used in CLI”.

D) IfDRis'SET NULL', then the value of DELETE_RULE is the code for SET

NULL in Table 26, “Miscellaneous codes used in CLI”.

E) IfDRis'NO ACTION', then the value of DELETE_RULE is the code
ACTION in Table 26, “Miscellaneous codes used in CLI”.

F) If DRis'SET DEFAULT', then the value of DELETE_RULE is the cod
DEFAULT in Table 26, “Miscellaneous codes used in CLI”.

12) The value of FK_NAME in FOREIGN_KEYS_QUERY is the value of the CO
STRAINT_NAME column in XKS_COLS.

13) The value of UK_NAME in FOREIGN_KEYS_QUERY is theyalue of the
UNIQUE_CONSTRAINT_NAME column in XKS_COLS.

for NO

e for SET

N -

14) Ifthere are noimplementation-defined (IW076)mechanisms for setting|the value
of DEFERABILITY in FOREIGN_KEYS_QUERY to.the value of the code for INITIALLY
DEFERRED or to the value of the code fordNITIALLY IMMEDIATE in Taple 26,
“Miscellaneous codes used in CLI”, then the value of DEFERABILITY in|FOR-
EIGN_KEYS_QUERY is the code for NOT"DEFERRABLE in Table 26, “Misc¢llaneous
codes used in CLI”; otherwise, thedalue of DEFERABILITY in FOR-
EIGN_KEYS_QUERY can be the code for INITIALLY DEFERRED, the valug¢ of the
code for INITIALLY IMMEDIATE; or the code for NOT DEFERRABLE in [lable 26,
“Miscellaneous codes used.in/CLI”".
15) The value of UNIQUE_OR PRIMARY in FOREIGN_KEYS_QUERY is 'UNIQUE' if the
foreign key references’a UNIQUE key and 'PRIMARY" if the foreign key references
a primary key.
X) Let NL1, NL2,and NL3be the values of NameLength4, NameLength5, and Namé¢Lengthé,
respectively.
xi) Let CATVALNSCHVAL, and TBLVAL be the values of FKCatalogName, FKSchempName,
and FKTableName, respectively.
xii)  If the METADATA ID attribute of S is TRUE, then:
1), If FKCatalogName is a null pointer and the value of the CATALOG NAME inform-
ation type from Table 28, “Codes and data types for implementation infofmation”,
Y, then an exception condition is raised: CLI-specific condition — invalidl use of
null pointer (HY009).
2) If FKSchemaName is a null pointer or if FKTableName is a null pointer, then an
exception condition is raised: CLI-specific condition — invalid use of null pointer
(HY009).
xiii)  If FKCatalogName is a null pointer, then NL1 is set to zero. If FKSchemaName is a null
pointer, then NLZ is set to zero. If FKTableName is a null pointer, then NL3 is set to
Zero.
xiv)  Case:

1) If NL1is not negative, then let L be NL1.
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2) If NL1 indicates NULL TERMINATED, then let L be the number of octets of
FKCatalogName that precede the implementation-defined (IV030) null character
that terminates a C character string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid string
length or buffer length (HY090).

Let CATVAL be the first L octets of FKCatalogName.

xv)  Case:

1) If NLZis notnegative, thenlet [ be NL2

2) If NLZ indicates NULL TERMINATED, then let L be the number of octet$ of FKS-
chemaName that precede the implementation-defined (IV030) null character
that terminates a C character string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid string
length or buffer length (HY090).

Let SCHVAL be the first L octets of FKSchemaName.

xvi) Case:

1) If NL3is not negative, then let L be NL3.

2) If NL3indicates NULL TERMINATED;then let L be the number of octets of FKT-
ableName that precede the implemientation-defined (IV030) null chargcter that
terminates a C character string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid string
length or buffer length (HY090).

Let TBLVAL be the first L ogtets of FKTableName.

xvii) Case:

1)  Ifthe METADATA ID attribute of S is TRUE, then:

A) Case:

y) If the value of NL1 is zero, then let CATSTR be a zero-length string.
1) Otherwise,
Case:

1) If SUBSTRING TRIM' CATVAL') FROM 1 FOR 1) = '['' andif
SUBSTRI NG( TRI M ' CATVAL' ) FROM

CHAR L ENGTHTR-M--CATVAL )} FOR-1)}—="""__thah let

TEMPSTR be the value obtained from evaluating:

SUBSTRI NG( TRI M ' CATVAL' ) FROM 2
FOR CHAR LENGTH(TRI M' CATVAL')) - 2)

and let CATSTR be the character string:
FK_TABLE_CAT = ' TEMPSTR AND
2)  Otherwise, let CATSTR be the character string:

UPPER( FK_TABLE_CAT) = UPPER(' CATVAL') AND
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1) If the value of NLZ is zero, then let SCHSTR be a zero-length string.

1) Otherwise,

Case:

1)

If SUBSTRI NG( TRI M' SCHVAL' ) FROM 1 FCR 1)
SUBSTRI NG( TRI M ' SCHVAL' ) FROM

" and if

CHAR LENGTH(TRI M ' SCHVAL')) FOR 1) = '"',thenlet

TEMPSTR be the value obtained from evaluating:

2)

C) Case:

Case:

1)

2)

2)  Otherwise:

SUBSTRI NG( TRI M ' SCHVAL' ) FROM 2
FOR CHAR LENGTH( TRI M' SCHVAL' ) )\«

and let SCHSTR be the character string:
FK_TABLE _SCHEM = ' TEMPSTR AND
Otherwise, let SCHSTR be the character string:

UPPER( FK_TABLE_SCHEM) = WPRER(' SCHVAL') AND

1) Otherwise,

If SUBSTRI NG( TRIM ' TBLVAL') FROM 1 FOR 1)
SUBSTRI NG( TRI M' TBLVAL' ) FROM

CHAR LENGTH(TRIM ' TBLVAL')) FOR 1) = "'"',
TEMPSTR be the value obtained from evaluating:

SUBSTRI NG( TRI M ' TBLVAL' ) FROM 2
FOR CHAR LENGTH(TRI M TBLVAL')) -

and let TBLSTR be the character string:
FK_TABLE_NAME = ' TEMPSTR AND
Otherwise, let TBLSTR be the character string:

UPPER( FK_TABLE_NAME) = UPPER(' TBLVAL') AND

2)

1) If the value of NL3 is zere,then let TBLSTR be a zero-lengt

the

2)

N string.

' and if

h let

A) Ifthevalue of NL1 is zero, then let CATSTR be a zero-length string; otherwise,
let CATSTR be the character string:

FK_TABLE_CAT = ' CATVAL' AND

B) Ifthevalue of NLZ is zero, then let SCHSTR be a zero-length string; otherwise,
let SCHSTR be the character string:

FK_TABLE_SCHEM = ' SCHVAL' AND

C) Ifthevalue of NL3is zero, then let TBLSTR be a zero-length string; otherwise,
let TBLSTR be the character string:
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176

FK_TABLE_NAME = ' TBLVAL' AND

xviii) Let PRED be the result of evaluating:

CATSTR || * ' || SCHSTR || ' ' || TBLSTR || ' " || 1=1

xix)  Let STMT be the character string:

SELECT *
FROM FOREI GN_KEYS_QUERY
VWHERE PRED

ORDER BY FK_TABLE_CAT, FK_TABLE_SCHEM FR_TABLE_NANE, ORDI NAL_POSLT

xx)  ExecDirect is implicitly invoked with S as the value of StatementHandle, STM
value of StatementText, and the length of STMT as the value of Texthength.

If CHAR_LENGTH(PKN) # 0 (zero) and CHAR_LENGTH(FKN) = 0 (zero), then the re
returned contains a description of the primary key (if any) of the specified table toge
the descriptions of foreign keys in all other tables that referencethat primary key.

i) Let PKS represent the set of rows in S§’s Information Schéma TABLE_CONST]
view where the value of CONSTRAINT_TYPE is 'PRIMARY KEY".

ON

T as the

sult set
ther with

RAINTS

ii) Let X represent the set of rows formed by a natural inner join on the values in the

CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and CONSTRAINT_NAME ¢
between the rows in SS’s Information Schema REFERENTIAL_CONSTRAINTS
the matching rows in SS’s Information Sehema TABLE_CONSTRAINTS view.

olumns
view and

iii)  Let FKS represent the rows defining'the foreign keys that reference an individual

primary key in PKS. These rows are€ obtained by matching the values of CON
STRAINT_CATALOG, CONSTRAINT_SCHEMA, and CONSTRAINT_NAME colun
row of PKS to the values in the UNIQUE_CONSTRAINT_CATALOG, UNIQUE_C
STRAINT_SCHEMA, and UNIQUE_CONSTRAINT_NAME columns in X.

iv) Let FKSS represent.the'set of rows in the combination of all FKS sets.

ns in a
DN -

V) Let PK_COLS represent the set of rows in SS’s Information Schema KEY_COLUMN_USAGE

view that define the columns within an individual primary key row in PKS.

vi) Let PKS (COLS represent the set of rows in the combination of all PK_COLS se

[S.

vii)  Let FK.COLSrepresent the set of rows in SS’s Information Schema KEY_COLUM|N_USAGE

view that define the columns within an individual foreign key in FKSS.

viii)eLet FKS_COLS represent the set of rows in the combination of all FK_COLS se

S.

ix) Let XKS_COLS represent the set of extended rows formed by the inner equij;‘n of

= = - ; —SCHEMA,
CONSTRAINT_NAME, and ORDINAL_POSITION of PKS_COLS with CONSTRAINT_CATA-
LOG, CONSTRAINT_SCHEMA, CONSTRAINT_NAME, and POSITION_IN_UNIQUE_CON-

STRAINT of FKS_COLS, respectively.
Let PKS_COLS_NAME be the name of each column of PKS_COLS considered in

turn; the

names of the columns of XKS_COLS originating from PKS_COLS are respectively ' P_'

|| UKS_COLS_NAME.
Let FKS_COLS_NAME be the name of each column of FKS_COLS considered in

turn; the

names of the columns of XKS_COLS originating from FKS_COLS are respectively ' F_*

|| FKS_COLS_NAME.
X) FOREIGN_KEYS_QUERY contains a row for each row in XKS_COLS where:
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1) LetSUPbethe value of Supported thatis returned by the execution of GetFeature-
Info with FeatureType = 'FEATURE' and Featureld = 'C041' (corresponding to
the feature 'Information Schema metadata constrained by privileges in CLI").

2) Case:
A)

B)

If the value of SUP is 1 (one), then FOREIGN_KEYS_QUERY contains one or
more rows describing the foreign keys that reference the primary key of a
specific table in SS’s Information Schema TABLE_CONSTRAINTS view.

Otherwise, FOREIGN_KEYS_QUERY contains a row for each column of all the

1)

2)

3)

4)

5)

6)

7)

8)

9

10)

xi) For each row of FOREIGN_KEYS_QUERY:

fUl C;Sll }\C)’D that I Cfcl CIICT thc Pl ;lllClly }\C_y Uf d DIJC\/IICI\, tablc ill J
Information Schema TABLE_CONSTRAINTS view in accordanee’
implementation-defined (IW075) authorization criteria.

If the SQL-implementation does not support catalog names; then UK_TA
is set to the null value; otherwise, the value of UK_TABLEE_CAT in FOR-
EIGN_KEYS_QUERY is the value of the P_TABLE_CATALOG column in XK

S’s
rith

BLE_CAT

S_COLS.

The value of UK_TABLE_SCHEM in FOREIGN_KEYXS_QUERY is the value ¢f the

P_TABLE_SCHEMA column in XKS_COLS.

The value of UK_TABLE_NAME in FOREIGN_KEYS_QUERY is the value of

P_TABLE_NAME column in XKS_COLS:

The value of UK_COLUMN_NAME ifr FOREIGN_KEYS_QUERY is the valug
P_COLUMN_NAME column in XKS COLS.

If the SQL-implementationdoes not support catalog names, then UK_TA
is set to the null value; othérwise, the value of UK_TABLE_CAT in FOR-
EIGN_KEYS_QUERY is the value of the F_TABLE_CATALOG column in XK

The value of FK.TABLE_SCHEM in FOREIGN_KEYS_QUERY is the value g
F_TABLE_SCHEMA column in XKS_COLS.

The valu€ of FK_TABLE_NAME in FOREIGN_KEYS_QUERY is the value of
F_TABLE.NAME column in XKS_COLS.

The value of FK_COLUMN_NAME in FOREIGN_KEYS_QUERY is the value|
F.COLUMN_NAME column in XKS_COLS.

The value of ORDINAL_POSITION in FOREIGN_KEYS_QUERY is the valug
F_ORDINAL_POSITION column in XKS_COLS.

The value of UPDATE_RULE in FOREIGN_KEYS_QUERY is determined by
of the UPDATE RULE column in XKS COLS as follows.

the

of the

BLE_CAT

S COLS.
fthe

the

of the

b of the

the value

A) Let UR be the value in the UPDATE_RULE column.

B) IfURis'CASCADE', then the value of UPDATE_RULE is the code for CASCADE

in Table 26, “Miscellaneous codes used in CLI”.

C) IfURis'RESTRICT', then the value of UPDATE_RULE is the code for

RESTRICT in Table 26, “Miscellaneous codes used in CLI".

D) IfURis'SET NULL', then the value of UPDATE_RULE is the code for SET

NULL in Table 26, “Miscellaneous codes used in CLI”.

E) IfURis'NO ACTION', then the value of UPDATE_RULE is the code
ACTION in Table 26, “Miscellaneous codes used in CLI”.
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11)

F) If URis'SET DEFAULT', then the value of UPDATE_RULE is the code for SET

DEFAULT in Table 26, “Miscellaneous codes used in CLI”.

The value of DELETE_RULE in FOREIGN_KEYS_QUERY is determined by the value

of the DELETE_RULE column in XKS_COLS.
A) Let DR be the value in the DELETE_RULE column.

B) IfDRis'CASCADE', then the value of DELETE_RULE is the code for CASCADE

in Table 26, “Miscellaneous codes used in CLI”.

C) IfDRis'RESTRICT' thenthe value of DELETE RULE isthe code for

in Table 26, “Miscellaneous codes used in CLI”.

D) IfDRis'SET NULL', then the value of DELETE_RULE is thercode fi
NULL in Table 26, “Miscellaneous codes used in CLI".

ESTRICT

r SET

E) IfDRis'NO ACTION', then the value of DELETE_RULE is the code|for NO

ACTION in Table 26, “Miscellaneous codes used imELI".

F) If DRis'SET DEFAULT’, then the value of DELETE_RULE is the cod
DEFAULT in Table 26, “Miscellaneous codes uSed in CLI”.

e for SET

12) The value of FK_NAME in FOREIGN_KEYS_QUERY is the value of the CON-
STRAINT_NAME column in XKS_COLS.
13) The value of UK_NAME in FOREIGN «KEYS_QUERY is the value of the
UNIQUE_CONSTRAINT_NAME coltumn in XKS_COLS.
14) Ifthere are no implementation<defined (IW076) mechanisms for setting|the value
of DEFERABILITY in FOREIGN) KEYS_QUERY to the value of the code for INITIALLY
DEFERRED or to the value-of the code for INITIALLY IMMEDIATE in Taple 26,
“Miscellaneous codesused in CLI”, then the value of DEFERABILITY in|FOR-
EIGN_KEYS_QUERY is'the code for NOT DEFERRABLE in Table 26, “Miscg¢llaneous
codes used in CLI") otherwise, the value of DEFERABILITY in FOR-
EIGN_KEYS_QUERY can be the code for INITIALLY DEFERRED, the valug¢ of the
code for INITIALLY IMMEDIATE, or the code for NOT DEFERRABLE in [lable 26,
“Miscellaneous codes used in CLI”".
15) Thevalue of UNIQUE_OR_PRIMARY in FOREIGN_KEYS_QUERY is 'PRIMARY".
xii)  Let NL1,NLZ,and NL3be the values of NameLength1, NameLength2,and Nam¢Length3,
respectively.
xiii) «\Let CATVAL, SCHVAL, and TBLVAL be the values of PKCatalogName, PKSchemjaName,
and PKTableName, respectively.
xiv)  Ifthe METADATA ID attribute of S is TRUE, then:
1) If PKCatalogName is a null pointer and the value of the CATALOG NAME inform-
ation type from Table 28, “Codes and data types for implementation information”,
Y, then an exception condition is raised: CLI-specific condition — invalid use of
null pointer (HY009).
2)  If PKSchemaName is a null pointer or if PKTableName is a null pointer, then an
exception condition is raised: CLI-specific condition — invalid use of null pointer
(HY009).
xv)  If PKCatalogName is a null pointer, then NL1 is set to zero. If PKSchemaName is a null

pointer, then NLZ is set to zero. If PKTableName is a null pointer, then NL3 is set to

Zero.
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xvi) Case:
1)
2)

3)
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If NL1 is not negative, then let L be NL1.

If NL1 indicates NULL TERMINATED, then let L be the number of octets of
PKCatalogName that precede the implementation-defined (IV030) null character
that terminates a C character string.

Otherwise, an exception condition is raised: CLI-specific condition — invalid string
length or buffer length (HY090).

Let CATVAL be the first L octets of PKCatalogName

xvii) Case:
1)
2)

3)

xviii) Case:
1)
2)

3)

If NL2 is not negative, then let L be NLZ.

If NL2 indicates NULL TERMINATED, then let L be the number of octets of PKS-
chemaName that precede the implementation-defined-(IV030) null character

that terminates a C character string.

Otherwise, an exception condition is raised: CLI-spéeific condition — invqlid string

length or buffer length (HY090).
Let SCHVAL be the first L octets of PKSchemaName.

If NL3 is not negative, then let L be“NL3.

If NL3 indicates NULL TERMINATED, then let L be the number of octets$ of PKT-
ableName that precede theimplementation-defined (IV030) null chargcter that

terminates a C charactep string.

Otherwise, an exception condition is raised: CLI-specific condition — invalid string

length or buffer length (HY090).
Let TBLVAL be the first L octets of PKTableName.

2)

© ISO/IEC 2023 - All rights reserved

xix) Case:
1) Ifthe'METADATA ID attribute of S is TRUE, then:
A)Y Case:
I) If the value of NL1 is zero, then let CATSTR be a zero-length string.
1) Otherwise,
Case:
1) If SUBSTRI NG( TRIM ' CATVAL') FROM 1 FOR 1) = '"' andif
SUBSTRI NG TRI M ' CATVAL' ) FROM
CHAR LENGTH(TRIM' CATVAL')) FOR 1) = '"', thenlet

TEMPSTR be the value obtained from evaluating:

SUBSTRI NG ( TRIM' CATVAL') FROM 2
FOR CHAR LENGTH ( TRIM'CATVAL') ) - 2)

and let CATSTR be the character string:

FK_TABLE_CAT = ' TEMPSTR AND

Otherwise, let CATSTR be the character string:
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B) Case:

UPPER( FK_TABLE_CAT) = UPPER(' CATVAL') AND

I) If the value of NLZ is zero, then let SCHSTR be a zero-length string.

1) Otherwise,

Case:

1)

If SUBSTRI NG( TRI M ' SCHVAL') FROM 1 FOR 1) = '"'

and if

2)

2)
C) Case:
1) If the
1) Otherwise,
Case:
1)

SUBSTRING TRI W SCHVAL ) FROM
CHAR LENGTH(TRIM ' SCHVAL')) FOR 1) = '"' sthe
TEMPSTR be the value obtained from evaluating:

SUBSTRI NG ( TRIM ' SCHVAL') FROM 2

FOR CHAR LENGTH ( TRI MA'SCHVAL') ) |-

and let SCHSTR be the character string:

FK_TABLE_SCHEM = ' TEMPSTR AND

Otherwise, let SCHSTR be the character string:

UPPER( FK_TABLE_SCHEM )= UPPER(' SCHVAL' ) AND

value of NL3.is'zero, then let TBLSTR be a zero-lengt

If'SUBSTRING( TRIM ' TBLVAL') FROM 1 FOR 1) = '["

SUBSTRI NG TRI M' TBLVAL' ) FROM
CHAR LENGTH(TRIM' TBLVAL')) FOR 1) = '"',the
TEMPSTR be the value obtained from evaluating:

SUBSTRI NG ( TRIM' TBLVAL') FROM 2

FOR CHAR LENGTH ( TRIM' TBLVAL') ) |-

and let TBLSTR be the character string:

FK_TABLE_NAME = ' TEMPSTR AND

Otherwise, let TBLSTR be the character string:

h let

2)

N string.

and if

nlet

2)

URRERCFK—TFABLE_NAME)—=UPPER( TBLVAL ) AND—

2)  Otherwise:

A)  Ifthevalue of NL1 is zero, then let CATSTR be a zero-length string; otherwise,
let CATSTR be the character string:

FK_TABLE_CAT = ' CATVAL' AND

B) Ifthevalue of NL2 is zero, then let SCHSTR be a zero-length string; otherwise,
let SCHSTR be the character string:

FK_TABLE_SCHEM = ' SCHVAL' AND

180

© ISO/IEC 2023 - All rights reserved


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

ISO/IEC 9075-3:2023(E)
7.24 ForeignKeys()

C) Ifthevalue of NL3is zero, then let TBLSTR be a zero-length string; otherwise,
let TBLSTR be the character string:

FK_TABLE_NAME = ' TBLVAL' AND

xx)  Let PRED be the result of evaluating:

CATSTR || * ' || SCHSTR || ' ' || TBLSTR || ' " || 1=1

xxi)  Let STMT be the character string:

SELECT =
FROM FOREI GN_KEYS_QUERY

VWHERE PRED
ORDER BY FK_TABLE_CAT, FK_TABLE_SCHEM FK_TABLE_NAME, ORDI NALAPGSI T| ON

xxii) ExecDirect is implicitly invoked with S as the value of StatementHandle, STMT as the
value of StatementText, and the length of STMT as the value of-TextLength.

c) | If CHAR_LENGTH(PKN) +# 0 (zero) and CHAR_LENGTH(FKN) # 0/zero), then the regult of the
routine is implementation-defined (IV058).

Conforimance Rules

None.
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7.25 FreeConnect()

Function

Deallocate an SQL-connection.

Definition

FreeConnpct (
Conngct i onHandl e IN I NTEGER )
RETURNS SMVALLI NT

General Rules

1) Let|CH be the value of ConnectionHandle.

2)  FregHandle is implicitly invoked with HandleType indicating CONNEGTION HANDLE and with CH
as the value of Handle.

Conforimance Rules

None.
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7.26 FreeEnv()

Function

Deallocate an SQL-environment.

Definition

Fr eeEnv
Envi [ onnent Handl e I'N | NTEGER )
RETURNS SMALLI NT

General Rules

1) Let|EH be the value of EnvironmentHandle.

2)  FrepHandle is implicitly invoked with HandleType indicating ENVIRONMENT HANDLE apd with

EH ps the value of Handle.

Conforimance Rules

None.

© ISO/IEC 2023 - All rights reserved
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7.27 FreeHandle()

Function

Free a resource.

Definition
FreeHand| e (
Hand| eType IN  SMALLI NT,
Hand| e I'N | NTEGER )
RETURNS SMALLI NT
General Rules
1)  Let|HT be the value of HandleType and let H be the value of Handle.
2) If HT is not one of the code values in Table 13, “Codes used for SQI3/CLI handle types”, then an
exception condition is raised: CLI-specific condition — invalid.handle (HYHHH).
3) Casp:
a) | IfHT indicates ENVIRONMENT HANDLE, then;
i) If H does not identify an allocated SQL=environment, then an exception condjition is
raised: CLI-specific condition — invalid handle (HYHHH).
ii) Let E be the allocated SQL-envirenment identified by H.
iii)  The diagnostics area associated with E is emptied.
iv) If an allocated SQL-connection is associated with E, then an exception condition is
raised: CLI-specific.condition — function sequence error (HY010).
V) E is deallocated-and all its resources are freed.
b) | If HT indicates CONNECTION HANDLE, then:
i) If H does'not identify an allocated SQL-connection, then an exception conditionis raised:
CLEspecific condition — invalid handle (HYHHH).
ii) Let C be the allocated SQL-connection identified by H.
iii) The diagnostics area associated with C is emptied.
1v) If an established SQL-connection is associated with C, then an exception condition is
raised: CLI-specific condition — function sequence error (HY010).
V) Cis deallocated and all its resources are freed.
c¢) IfHT indicates STATEMENT HANDLE, then:
i) If H does not identify an allocated SQL-statement, then an exception condition is raised:
CLI-specific condition — invalid handle (HYHHH).
ii) Let S be the allocated SQL-statement identified by H.
iii)  The diagnostics area associated with S is emptied.
184 © ISO/IEC 2023 - All rights reserved
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iv) Let C be the allocated SQL-connection with which S is associated and let EC be the

established SQL-connection associated with C.

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

6.3,

vi) If there is a deferred parameter number associated with S, then an exception condition

is raised: CLI-specific condition — function sequence error (HY010).
vii)  Ifthere is an open CLI cursor CR associated with S, then:

1) The General Rules of Subclause 15.4, “Effect of closing a cursor”,in [SO/

EC9075-

2, are applied with CR as CURSOR and DESTROY as DISPOSITION.
2)  Any fetched row associated with S is removed from associationwith S.

viii) Ifthere is a CLI cursor CR associated with S, then the cursor instanee’descrif
cursor declaration descriptor of CR are destroyed.

ix) The automatically allocated CLI descriptor areas associated with S are deallo
all their resources are freed.

X) S is deallocated and all its resources are freed.
d) | IfHT indicates DESCRIPTOR HANDLE, then:

i) If H does not identify an allocated CLI deseriptor area, then an exception con
raised: CLI-specific condition — invalid handle (HYHHH).

ii) Let D be the allocated CLI descriptor.area identified by H.
iii)  The diagnostics area associatedwith D is emptied.

iv) Let C be the allocated SQL-connection with which D is associated and let EC
established SQL-connection associated with C.

v) If EC is not the currentSQL-connection, then the General Rules of Subclause
“Implicit set connection”, are applied with EC as dormant SQL-connection.

vi) The General Rules of Subclause 6.16, “Deferred parameter check”, are applie
as DESCRIPTOR AREA.

vii)  Let AT{be the value of the ALLOC_TYPE field of D.

viii) IfATFindicates AUTOMATIC, then an exception condition is raised: CLI-specific
=-~invalid use of automatically-allocated descriptor handle (HY017).

tor and

fated and

dition is

be the

6.3,

d with D

condition

ix) Let L1 be alist of allocated SQL-statements associated with C for which D is th

application row descriptor. For each allocated SQL-statement Sin L1, the autom

e current
atically-

allocated application row descriptor assocClated with 5 becomes the current application

row descriptor for S.

X) Let L2 be alist of allocated SQL-statements associated with C for which D is the current
application parameter descriptor. For each allocated SQL-statement S in L2, the auto-
matically-allocated application parameter descriptor associated with S becomes the

current application parameter descriptor for S.

xi) D is deallocated and all its resources are freed.
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Conformance Rules

None.
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7.28 FreeStmt()

Function

Deallocate an SQL-statement.

Definition

FreeStnt| (
St at prent Handl e I N | NTECGER,
Opti pn IN  SMALLINT )

General Rules

1)
2)
3)

4)

5)

6)

RETURNS SMALLI NT

Let

Let

SH be the value of StatementHandle and let S be the allocated SQL:statement identifi

OPT be the value of Option.

ed by SH.

bption

UNT field

e COUNT

hen:

p075-2,

L

ype
s of ARD,

 areas of

If OPT is not one of the codes in Table 18, “Codes used for FreeStmt options”, then an exc

conydition is raised: CLI-specific condition — invalid attributeidentifier (HY092).

Let]ARD be the current application row descriptor forS.and let RC be the value of the COl

of ARD.

Let|/APD be the current application parameter descriptor for S and let PC be the value of th

field of APD.

Casp:

a) | IfOPT indicates CLOSE CURSOR and there is an open CLI cursor associated with S, 1
i) The General Rules of:Subclause 15.4, “Effect of closing a cursor”, in ISO/IEC

are applied with €R as CURSOR and DESTROY as DISPOSITION.

ii) Any fetched\row associated with S is removed from association with S.

b) | If OPT indicatessFREE HANDLE, then FreeHandle is implicitly invoked with Handle’
indicating STATEMENT HANDLE and with SH as the value of Handle.

c) | IfOPTjindicates UNBIND COLUMNS, then for each of the first RC item descriptor are:
the yalue of the DATA_POINTER field is set to zero.

d) | .IfOPT indicates UNBIND PARAMETERS, then for each of the first PC item descripto
APD-the-value-of the PATA-POINTER fieldis-settozero-

e) If OPT indicates REALLOCATE, then the following objects associated with S are destroyed:

i) Any prepared statement.
ii) Any CLI cursor.
iii)  Any select source.

iv) Any executed statement.

and the original automatically allocated descriptors are associated with the allocated SQL-
statement with their original default values as described in the General Rules of Subclause 7.4,

“AllocHandle()".
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Conformance Rules

None.
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Function

Get the value of an SQL-connection attribute.

Definition
Get Connefpt Attr (
Conngcti onHandl e I N | NTECGER,
Attr| bute I'N | NTECER,
Val up ouT ANY,
Buf f prLengt h I'N | NTECGER,
StrihgLength ouT | NTEGER )
RETURNS SMALLI NT
General Rules
1) Casg:
a) | IfConnectionHandle does notidentify an allocated SQLsconnection, then an exception pondition
is raised: CLI-specific condition — invalid handle (HYHHH).
b) | Otherwise:
i) Let C be the allocated SQL-connection’identified by ConnectionHandle.
ii) The diagnostics area associated.with C is emptied.
2)  Letl{A be the value of Attribute.
3) If Alis not one of the code values inTable 16, “Codes used for connection attributes”, ther] an
exception condition is raised: CEl-specific condition — invalid attribute identifier (HY092).
4)  If Alindicates POPULATE IPD, then
Casp:
a) | Ifthereis no established SQL-connection associated with C, then an exception condition is
raised: connection exception — connection does not exist (08003).
b) | Othertise:
i) If POPULATE IPD for C is True, then Value is set to 1 (one).
ll) If POPULATE IPD fUl C ib FUZDC, t}u:u ‘v’aluc ib DCt tU G (LCI U)-
5) IfAindicates SAVEPOINT NAME, then:
a) Let BL be the value of BufferLength.
b)  Let AV be the value of the SAVEPOINT NAME connection attribute.
c) The General Rules of Subclause 6.14, “Character string retrieval”, are applied with Value as
TARGET, AV as VALUE, BL as TARGET OCTET LENGTH, and StringLength as RETURNED OCTET
LENGTH.
6) If A specifies an implementation-defined (IV053) connection attribute, then
Case:

©ISO/IEC 2
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a)

b)

If the data type for the connection attribute is specified in Table 19, “Data types of attributes”,
as INTEGER, then Value is set to the value of the implementation-defined (IV053) connection
attribute.

Otherwise:
i) Let BL be the value of BufferLength.
ii) Let AV be the value of the implementation-defined (IV053) connection attribute.

iii) The General Rules of Subclause 6.14, “Character string retrieval”, are applied with Value
as TARGET, AV as VALUE, BL as TARGET OCTET LENGTH, and Stringl.ength as RETURNED

Conforimance Rules

Non

OCTET LENGTH.

e.

190
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Function

Get the cursor name property associated with an allocated SQL-statement.

Definition
Get Cur sof Nane (
StatprmentHandle [N | NTECER,
Cur spr Nare QUT CHARACTER(L),
Buf f prLengt h I N SMALLI NT,
Namel.engt h OUT SMALLI NT )
RETURNS SMALLI NT
where L Has a maximum value equal to the implementation-defined (IL006) maximum length of 3

length ch|
Generz
1) Let
2) Let
3) Let
4)  The

TAR

LEN

Conforimance Rules

Non

aracter string.

11 Rules

S be the allocated SQL-statement identified by StatemefitHandle.

BL be the value of BufferLength.

(GTH.

CN be the cursor name property associated with,S;

General Rules of Subclause 6.14, “Character string retrieval”, are applied with Cursol
GET, CN as VALUE, BL as TARGET OCTET'LENGTH, and NameLength as RETURNED O(C

e.

variable-

‘Name as
TET

© ISO/IEC 2023 - All rights reserved
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Function

Retrieve a column value.

Definition

Get Dat a
St at prent Handl e IN | NTECER,
Col upmNunber IN SMALLI NT,
Tar get Type I'N SMVALLI NT,
Tar get Val ue ouT ANY,
Buf f prLengt h I'N | NTECGER,
StrLen_or _Ind ouT | NTEGER )
RETURNS SMALLI NT

General Rules

1)  Let|S be the allocated SQL-statement identified by StatementHandle.

2) Casp:

a) | Ifthereis no fetched rowset associated with S,then an exception condition is raised: CLI-
specific condition — function sequence error {HY010).

b) | Ifthe fetched rowsetassociated with S is @mpty, then a completion condition is raisedl: no data
(02000), TargetValue and StrLen_or_Ind-are set to implementation-dependent (UV05[7) values,
and no further rules of this Subclause are applied.

c) | Otherwise, let R be the fetched.rowset associated with S.

3) Let{ARD be the current application row descriptor for S and let N be the value of the
TOP_LEVEL_COUNT field of ARD.

4) LetlAS be the value of the ARRAY_SIZE field in the header of ARD. Let P be the value of the|attribute
CURRENT OF POSITION of S.

5) Let|CR be the CLEkcursor associated with S.

6) IfPjsgreaterthan AS, the P-th row in R has not been fetched, or the operational scrollability| property
of Ris NO'SEROLL and AS is greater than 1 (one), then an exception condition is raised: C1I-specific
conflition =~ invalid cursor position (HY109).

7) LetlER-be the P-th row of R

8) Let D be the degree of the table defined by the select source associated with S.

9) If Nisless than zero, then an exception condition is raised: dynamic SQL error — invalid descriptor
count (07008).

10) Let CN be the value of ColumnNumber.

11) IfCNislessthan 1 (one) or greater than D, then an exception condition is raised: dynamic SQL error
— invalid descriptor index (07009).

12) If DATA_POINTER is non-zero for at least one of the first N item descriptor areas of ARD for which
LEVEL is 0 (zero) and the value of TYPE is neither ROW, ARRAY, nor MULTISET, then let BCN be
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14)

15)

16)

17)
18)

19)
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the column number associated with such an item descriptor area and let HBCN be the value of
MAX(BCN). Otherwise, let HBCN be zero.

Let IDA be the item descriptor area of ARD specified by CN. If the value of TYPE in IDA is either ROW,
ARRAY, or MULTISET, or if the LEVEL of IDA is greater than 0 (zero), then an exception condition
is raised: dynamic SQL error — invalid descriptor index (07009).

NOTE 31 — GetData cannot be called to retrieve the data corresponding to a subordinate descriptor record such as,
for example, from an individual field of a ROW type.

If CN is not greater than HBCN, then

Casf:

a) | Ifthe DATA_POINTER field of IDA is not zero, then an exception condition is raised:{dynamic
SQL error — invalid descriptor index (07009).

b) | Ifthe DATA_POINTER field of IDA is zero, then it is implementation-defined (IA186] whether
an exception condition is raised: dynamic SQL error — invalid descriptor index (07009).

NOTE 32 — This implementation-defined (IA186) feature determines whethet columns before the highest
bound column can be accessed by GetData.

If there is a fetched column number associated with FR, then letFCN be that column nunjber; oth-
erwise, let FCN be zero.

NOTE 33 — “fetched column number” is the ColumnNumber value used with the previous invocation (if any) of the
GetData routine with FR. See the General Rules later in this SubGlause where this value is set.

Casg:

a) | IfFCN is greater than zero and CN is not greater than FCN, then it is implementation-defined
(IA187) whether an exception condition'is raised: dynamic SQL error — invalid des¢riptor
index (07009).

NOTE 34 — This implementation-defined (IA187) feature determines whether GetData can onlyfaccess
columns in ascending column number order.

b) | If FCN is less than zero, then:
i) Let AFCN be the absolute value of FCN.
ii) Case:

1) IfCNisless than AFCN, then it is implementation-defined (IA187) whether an
exception condition is raised: dynamic SQL error — invalid descriptor ifidex
(07009).

NOTE 35 — This implementation-defined (IA187) feature determines whether G¢tData can
only access columns in ascending column number order.

2) If CNis greater than AFCN, then let FCN be AFCN.

Let T be the value of TargetType.

Let HL be the programming language of the invoking host program. Let operative data type corres-
pondence table be the data type correspondence table for HL as specified in Subclause 6.19, “SQL/CLI
data type correspondences”. Refer to the two columns of the operative data type correspondence
table as the SQL data type column and the host data type column.

If exactly one of the following is true, then an exception condition is raised: CLI-specific condition
— invalid data type in application descriptor (HY003).

a) Tindicates neither DEFAULT nor ARD TYPE and is not one of the code values in Table 7, “Codes
used for application data types in SQL/CLI".
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20)

21)
22)

23)

b)

T is one of the code values in Table 7, “Codes used for application data types in SQL/CLI”, but
the row that contains the corresponding SQL data type in the SQL data type column of the
operative data type correspondence table contains 'None' in the host data type column.

If T does not indicate ARD TYPE, then the data type of the <target specification> described by /DA
issetto T.

Let

IRD be the implementation row descriptor associated with S.

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

Let CT. P, and SCbe the values of the TYPE, PRECISION, and SCALE fields, respectiv

a)
b)

If 11
exc

CN-th item descriptor area of IRD for which LEVEL is 0 (zero).

The data type, precision, and scale of the <target specification> described by/DA ay
CT, P, and SC, respectively, for the purposes of this GetData invocation only:

A is not valid as specified in Subclause 6.17, “Description of CLI item descriptor areas
bption condition is raised: dynamic SQL error — using clause does not match target sped

y, for the

e setto

", then an
ifications

(07p02).

24) Let|TT be the value of the TYPE field of IDA.
25) Casp:

a)

If TT indicates CHARACTER, then:

i)

ii)

Let UT be the code value corresponding to)CHARACTER VARYING as specified in Table 6,
“Codes used for implementation datatypes in SQL/CLI".

Let CL be the implementation-defined (IL006) maximum length for a CHARACTER
VARYING data type.

b) | Otherwise, let UT be TT and let CL¢he zero.
26) Casp:
a) | IfFCN is less than zero, then

Case:

i) If TT does'not indicate CHARACTER, CHARACTER LARGE OBJECT, BINARY, BINARY
VARYING, or BINARY LARGE OBJECT, then AFCN becomes the fetched columf number
assotiated with the fetched row associated with S and an exception condition|is raised:
dynamic SQL error — invalid descriptor index (07009).

ii) Otherwise, let FL, DV, and DL be the fetched length, data value and data length,
respectively, associated with FCN and let TV be the result of the <string value flinction>:
SUBSTRING ( DV FROM (FL+1) )

b) Otherwise:
i) Let FL be zero.
ii) Let SDT be the effective data type of the CN-th <select list> column as represented by

194

the values of the TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE,
DATETIME_INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARAC-
TER_SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG,
USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG,
SCOPE_SCHEMA, and SCOPE_NAME fields in the CN-th item descriptor area of IRD. Let
SV be the value of the <select list> column, with data type SDT.
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iii)  If TYPE indicates USER-DEFINED TYPE, then let the most specific type of the CN-th
<select list> column whose value is SV be represented by the values of the SPE-
CIFIC_TYPE_CATALOG, SPECIFIC_TYPE_SCHEMA, and SPECIFIC_TYPE_NAME fields in
the corresponding item descriptor area of IRD.

iv) Let TDT be the effective data type of the CN-th <target specification> as represented
by the type UT, the length value CL, and the values of the PRECISION, SCALE, CHARAC-
TER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,
USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME
fields of IDA

1)

2)

3)

4)

5)

vi) Case:

1)

2)

v) Let LTDT be the data type on the last retrieval of the CN-th <target specificat
any. If exactly one of the following is true, then it is implementation-defined

whether or not exception condition is raised: dynamic SQL error — datd type {
function violation (0700B).

on>, if
(IA188)
ransform

If LTDT and TDT both identify a binary large object type-and only one of LTDT

and TDT is a binary large object locator.

If LTDT and TDT both identify a character large-objéct type and only one of LTDT

and TDT is a character large object locator.

If LTDT and TDT both identify an array type and only one of LTDT and 1
array locator.

If LTDT and TDT both identify a mudtiset type and only one of LTDT and
multiset locator.

If LTDT and TDT both identifya user-defined type and only one of LTD1
is a user-defined type locator.

If TDT is a locator-type, then
Case:

A)  If SVis not the null value, then a locator L that uniquely identifieq
generated and the value TV of the CN-th <target specification> is
implementation-dependent (UV043) four-octet value that repres

B)  Otherwise, the value TV of the CN-th <target specification> is the
If SDT and TDT are predefined data types, then

Case:

'DT is an

TDT is a

'and TDT

SVis
set to an
ents L.

ull value.

A]) IT the <cast speciiication>

CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast specifica-
tion>",in ISO/IEC 9075-2, and there is an implementation-defined (1A184)
conversion from type SDT to type TDT, then that implementation-defined

(IA184) conversion is effectively performed, converting SV to type
the result is the value TV of the CN-th <target specification>.

B) Otherwise:

1) If the <cast specification>
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27)
28)

29)
30)

196

1)

CAST ( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast spe-
cification>",in ISO/IEC 9075-2, then an exception condition is raised:
dynamic SQL error — data type transform function violation (0700B).

The <cast specification>

CAST ( SV AS TDT )

is effectively performed, and the result is the value TV of the CN-th

Rules.

Case:

)

1)

CN becomes.the fetched column number associated with the fetched row associated witli

If TV is the null value, then

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

B) Ifthe current SQL-session has a group name corresponding to th
defined name of DT, then let GN be that group ndme; otherwise, |
the default transform group name associated with the current SQI

C) The Syntax Rules of Subclause 9.31, “Determination of a from-sq]l
in ISO/IEC 9075-2, are applied with DT-as TYPE and GN as GROU]
be the FROM-SQL FUNCTION returnéd from the application of tho

<target specification>.

b user-
bt GN be
-session.

function”,
P; let FSF
ke Syntax

If there is an applicable from-sql function, then let FSFRT be the

<returns data type> of FSF.
Case:

1) IfFSFRT is compatible with TDT, then the from-sql fu
TSF is effectively invoked with SV as its input paramg
the <return value> is the value TV of the CN-th <targe
ation>.

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

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

nction
ter and
F specific-

SQL error

rror —

Case:

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

b)  Otherwise, StrLen_or_Ind is set to the appropriate “Code” for SQL NULL DATA in Table 26,
“Miscellaneous codes used in CLI”, and the value of TargetValue is implementation-dependent

(UV056).

Let OL be the value of BufferLength.

If null termination is True for the current SQL-environment, then let NB be the length in octets of
a null terminator in the character set of the i-th bound target; otherwise let NB be 0 (zero).
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31) If TVis not the null value, then:

a) StrLen_or_Ind is set to 0 (zero).

b) Case:

i) If TT does not indicate CHARACTER, CHARACTER LARGE OBJECT, BINARY, BINARY
VARYING, or BINARY LARGE OBJECT, then TargetValue is set to TV.

ii) Otherwise:

1)

If TT is CHARACTER or CHARACTER LARGE OBJECT, then:

2)

3)

4)
5)

Conforimance Rules

None.

A) If TVis a zero-length character string, then it is implementation-(llefined

(IA189) whether or not an exception condition is raised: data €xd
zero-length character string (2200F).

B)  The General Rules of Subclause 6.14, “Character string retrieval”, af
with TargetValue as TARGET, TV as VALUE, OL as TARGET OCTET |
and StrLen_or_Ind as RETURNED OCTET LENGTH.

If TT is BINARY, BINARY VARYING, or BINARY LARGE OBJECT, then th¢
Rules of Subclause 6.15, “Binary string retrieval’),'are applied with Targ
as TARGET, TV as VALUE, OL as TARGET OCTET LENGTH, and StrLen_of]
RETURNED OCTET LENGTH.

If FCN is not less than zero, then letD¥'be TV and let DL be the length @
octets.

Let FL be (FL+OL-NB).

If FL is less than DL, then:=CN becomes the fetched column number ass
with the fetched row associated with S and FL, DV and DL become the ﬂ
length, data value, and-“data length, respectively, associated with the fe

column number.
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Function

Get a field from a CLI descriptor area.

e value of

then an
Y091).

YCRIPTOR

— invalid

hted with

Definition

CGet DescF| el d (

Descfi pt or Handl e I N | NTECGER,
Recof dNunber IN SMALLI NT,
Fi el dldentifier I N SMALLI NT,
Val up QuT ANY,

Buf f prLengt h IN | NTECER,
StripglLength out | NTEGER )
RETURNS SMALLI NT

General Rules

1) Let|D be the allocated CLI descriptor area identified by DescriptorHandle and let N be th
the|COUNT field of D.

2)  Let|FI be the value of Fieldldentifier.

3) If F]is not one of the code values in Table 20, “Codes used for SQL/CLI descriptor fields”,
exception condition is raised: CLI-specific condition — invalid descriptor field identifier (H

4) Let|RN be the value of RecordNumber.

5)  Let|TYPEbe the value of the Type columirin the row of Table 20, “Codes used for SQL/CLI descriptor
fieldls”, that contains FI.

6) ThdGeneral Rules of Subclause 6:16, “Deferred parameter check”, are applied with D as DES
AREA.

7) If TYPE is 'ITEM', then:

a) | IfRNisless thanA (one), then an exception condition is raised: dynamic SQL error -
descriptor index (07009).
b) | If RN is-gtéater than N, then a completion condition is raised: no data (02000).

8) If Dlis apimplementation row descriptor, then let S be the allocated SQL-statement associ
D.

9)  Let MBR be the value of the May Be Retrieved column in the row of Table 22, “Ability to retrieve
SQL/CLI descriptor fields”, that contains FI and the column that contains the descriptor type D.

10) If MBRis 'PS' and there is no prepared or executed statement associated with S, then an exception
condition is raised: CLI-specific condition — associated statement is not prepared (HY007).

11) If MBRis'No', then an exception condition is raised: CLI-specific condition — invalid descriptor field
identifier (HY091).

12) If Fl indicates a descriptor field whose value is the initially undefined value created when the
descriptor was created, then an exception condition is raised: CLI-specific condition — invalid
descriptor field identifier (HY091).
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IDA be the item descriptor area of D specified by RN.

14) If TYPE is '"HEADER', then header information from the descriptor area D is retrieved as follows.

value

- SQL/CLI

dentified

retrieved

SQL/CLI
f IDA

eter
t to IV and

Case:

a) IfFlindicates COUNT, then the value retrieved is N.

b) If Flindicates ALLOC_TYPE, then the value retrieved is the allocation type for D.

c) If Flindicates an implementation-defined (IE019) descriptor header field, then the
retrieved is the value of the implementation-defined (IE019) descriptor header field identified
by rl.

d) | Otherwise, if Flindicates a descriptor header field defined in Table 20, “Codes usedfo
descriptor fields”, then the value retrieved is the value of the descriptor headerAfield
by FL

15) If TYPE is 'ITEM', then item information from the descriptor area D is retrieved as follow

Casp:

a) | IfFlindicates an implementation-defined (IE019) descriptoritem field, then the value
is the value of the implementation-defined (IE019) descfiptor item field of IDA identified by
FL

b) | Otherwise, if Fl indicates a descriptor item field defined in Table 20, “Codes used for1
descriptor fields”, then the value retrieved is the value of the descriptor item field g
identified by FI.

16) Let|Vbe the value retrieved.
17) If F] indicates a descriptor field whose row it Table 5, “Fields in SQL/CLI row and param
desgriptor areas”, contains a Data Type that is not CHARACTER VARYING, then Value is se

no further rules of this Subclause are-applied.

18) Let

19) IfF
des
Sub
TAR

BL be the value of BufferLength.

indicates a descriptor field whose row in Table 5, “Fields in SQL/CLI row and param
Criptor areas”, contains a Data Type that is CHARACTER VARYING, then the General
clause 6.14, “Chardcter string retrieval”, are applied with Value as TARGET, V as VAL
GET OCTET LENGTH, and StringLength as RETURNED OCTET LENGTH.

Conforimance-Rules

Non

e.

bter
les of
, BL as
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Function

Get commonly-used fields from a CLI descriptor area.

Definition

Get DescRec (
Descfi pt or Handl e I N | NTECGER,
Recof dNurber I'N SMALLI NT,
Nane ouT CHARACTER(L) ,
Buf f prLengt h I'N SMALLI NT,
Narelengt h ouT SMVALLI NT,
Type ot SMALLI NT,
SubType QuT SMALLI NT,
Lengt h Ut | NTEGER,
Pr ec| si on ouT SMALLI NT,
Scal p QuT SMALLI NT,
Nul | pbl e Ut SMALLI NT )

RETURNS SMALLI NT

where L Has a maximum value equal to the implementation-defined(IL006) maximum length of 4 variable-
length chiaracter string.

General Rules

1) Let|D be the allocated CLI descriptor area identified by DescriptorHandle and let N be th¢ value of

the|[COUNT field of D.

2) ThdGeneral Rules of Subclause 6.16, “Deferred parameter check”, are applied with D as DESCRIPTOR
ARKA.

3)  Let|RN be the value of RecordNumber.

4) Casp:

a) | IfRNisless than 1'(one), then an exception condition is raised: dynamic SQL error 1+ invalid
descriptor index (07009).

b) | Otherwise;if RN is greater than N, then a completion condition is raised: no data (0R000).

5) If D|is an.implementation row descriptor associated with an allocated SQL-statement S ahd there
is np prepared or executed statement associated with S, then an exception condition is rajised: CLI-
spegific'condition — associated statement is not prepared (HY007). all

6) Let ITEM be the <dynamic parameter specification> or <select list> column (or part thereof, if the
item descriptor area of D is a subordinate descriptor) described by the item descriptor area of D
specified by RN.

7)  Let BL be the value of BufferLength.
8) Information is retrieved from D:
a) If Typeis not a null pointer, then Type is set to the value of the TYPE field of ITEM.

b)  If SubType is not a null pointer, then SubType is set to the value of the DATETIME_INTER-
VAL_CODE field of ITEM.
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If Length is not a null pointer, then Length is set to value of the OCTET_LENGTH field of ITEM.

If Precision is not a null pointer, then Precision is set to the value of the PRECISION field of
ITEM.

If Scale is not a null pointer, then Scale is set to the value of the SCALE field of ITEM.
If Nullable is not a null pointer, then Nullable is set to the value of the NULLABLE field of ITEM.

If Name is not a null pointer, then

Conforimance Rules

Non

Case:

i) If null termination is False for the current SQL-environment and BL is zer0, then no
further rules of this Subclause are applied.

ii) Otherwise:

1) The value retrieved is the value of the NAME field of ITEM.
2) Let V/be the value retrieved.

3) The General Rules of Subclause 6.14, “Character-string retrieval”, are applied with
Name as TARGET, V as VALUE, BL as TARGETOCTET LENGTH, and Namg¢Length
as RETURNED OCTET LENGTH.

e.
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Function

Get information from a CLI diagnostics area.

Definition

Get Di agF| el d (

Hand| eType IN SNVALLI NT,
Hand| e I'N | NTEGER,
Recol dNunber I N SMALLI NT,
Di ag| dentifier I'N SMALLI NT,
Di ag| nfo ouT ANY,

Buf f prLengt h I N SMALLI NT,
StrihgLength ot SMVALLI NT )

RETURNS SMALLI NT

General Rules

1) Let|HT be the value of HandleType.

2) If H[T is not one of the code values in Table 13, “Codessed for SQL/CLI handle types”, thgn an
exception condition is raised: CLI-specific condition ~< invalid handle (HYHHH).

3) Casp:

a) | If HT indicates ENVIRONMENT HANDLE 'and Handle does not identify an allocated [SQL-
environment, then an exception condition is raised: CLI-specific condition — invalid handle
(HYHHH).

b) | IfHTindicates CONNECTION<HANDLE and Handle does not identify an allocated SQlL-connec-
tion, then an exception condition is raised: CLI-specific condition — invalid handle (HYHHH).

c) | IfHTindicates STATEMENT HANDLE and Handle does not identify an allocated SQL-sfatement,
then an exception tondition is raised: CLI-specific condition — invalid handle (HYHHH).

d) | IfHTindicatesDESCRIPTOR HANDLE and Handle does not identify an allocated CLI descriptor
area, then an éxception condition is raised: CLI-specific condition — invalid handle (HYHHH).

4)  Let|DI be thevalue of Diagldentifier.

5) If DJ is notone of the code values in Table 12, “Codes used for SQL/CLI diagnostic fields”|then an
exception condition is raised: CLI-specific condition — invalid attribute value (HY024).

6) Let TYPE be the value of the Type column in the row that contains DI in Table 12, “Codes used for
SQL/CLI diagnostic fields”.

7)  Let RN be the value of RecordNumber.

8) Let R be the most recently executed CLI routine, other than GetDiagRec, GetDiagField, or Error, for
which Handle was passed as the value of an input handle and let N be the number of status records
generated by the execution of R.

NOTE 36 — The GetDiagRec, GetDiagField, and Error routines can cause exception or completion conditions to be
raised, but they do not cause diagnostic information to be generated.

9) If TYPE is 'STATUS', then:
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If RN is less than 1 (one), then an exception condition is raised: invalid condition number

(35000).

If RN is greater than N, then a completion condition is raised: no data (02000), and no further
rules of this Subclause are applied.

10) If DIindicates ROW_COUNT and R is neither Execute nor ExecDirect, then an exception condition
is raised: CLI-specific condition — invalid attribute identifier (HY092).

11) IfTYPEis'HEADER', then header information from the diagnostics area associated with the resource
identified by Handle is retrieved.

a)
b)

d)

If DI indicates NUMBER, then the value retrieved is N.
If DI indicates DYNAMIC_FUNCTION, then

Case:

i) If no SQL-statement was being prepared or executed by R, thén)the value retrieved is
a zero-length string.

ii) Otherwise, the value retrieved is the character identifief\of the SQL-statement being

prepared or executed by R. The value DYNAMIC_FUNCTION values are specified in
Table 39, “SQL-statement codes”, in ISO/IEC 9075-2.

NOTE 37 — Additional valid DYNAMIC_FUNCTION values are defined in some other part{s of the
ISO/IEC 9075 series.

If DI indicates DYNAMIC_FUNCTION_CODE, then

Case:

i) If no SQL-statement was being'prepared or executed by R, then the value retrieved is
0 (zero).

ii) Otherwise, the value retrieved is the integer identifier of the SQL-statement being

prepared or executed’by R. The value DYNAMIC_FUNCTION_CODE values arefspecified
in Table 39, “SQL-statement codes”, in ISO/IEC 9075-2.

NOTE 38 — Additional valid DYNAMIC_FUNCTION_CODE values are defined in some othler parts of
the ISO/IEC9075 series.

If DI indicates RETURNCODE, then the value retrieved is the code indicating the bagic result
of the execution of R. Subclause 4.3, “Return codes”, specifies the code values and their
meanings:

NQTE 39 — The value retrieved will never indicate Invalid handle or Data needed, since no diagnostic
information is generated if this is the basic result of the execution of R.

[#DI indicates ROW_COUNT, the value retrieved is the number of rows affected as the result

af o dealat ot

of exectting-a—<delete-statementsearched><insertstatement>—<merge-statement>, or
<update statement: searched> as a direct result of the execution of the SQL-statement executed
by R. Let S be the <delete statement: searched>, <insert statement>, <merge statement>, or
<update statement: searched>. Let T be the table identified by the <table name> directly
contained in S.

Case:

i) If S is an <insert statement>, then the value retrieved is the number of rows inserted
into T.

ii) If Sis a <merge statement>, then let TR1 be the <target table> immediately contained

in S, let TR2 be the <table reference> immediately contained in S, and let SC be the
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<search condition> immediately contained in S. If <merge correlation name> is specified,
let MCN be “AS <merge correlation name>"; otherwise, let MCN be a zero-length string.

Case:

1)

If S contains a <merge when matched clause> and does not contain a <merge
when not matched clause>, then the value retrieved is effectively derived by
executing the statement:

SELECT COUNT (*)
FROM TRL MCN, TR2

J

WHERE SC
before the execution of S.

2)  IfS contains a <merge when not matched clause> and does not eontainp <merge
when matched clause>, then the value retrieved is effectively derived by pxecuting
the statement:

( SELECT COUNT(*)

FROM TR1 MCN
Rl GHT OQUTER JO N
TR2
ON SC)

( SELECT COUNT (*)
FROM TR1L MCN, TR2
WHERE SC )

before the execution of S.

3) If S contains both a <merge when matched clause> and a <merge wher} not
matched clause>, then the value retrieved is effectively derived by exedquting the
statement:

SELECT COUNT( *)

FROM TR1 MCN
Rl GHT OQUTER-.JO N

TR2
ON SC

before'the execution of S.

iii)  IfSis & <delete statement: searched> or an <update statement: searched>, then

Case:

1)  If Sdoes not contain a <search condition>, then the value retrieved is the cardin-
ality of T before the execution of S.

2] (\ﬂ‘\nrun’cn’ let SChe the <search condition> r]irnr‘ﬂy containedin S.-The value

retrieved is effectively derived by executing the statement:
SELECT COUNT(*)

FROM T

WHERE SC

before the execution of S.

iv) The value retrieved following the execution by R of an SQL-statement that does not
directly result in the execution of a <delete statement: searched>, <insert statement>,
<merge statement>, or <update statement: searched> is implementation-dependent
(uv1z27).
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h)

12) IfT
wit

d)
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If DI indicates MORE, then the value retrieved is

Case:

i)

ii)

If more conditions were raised during execution of R than have been stored in the
diagnostics area, then 1 (one).

If all the conditions that were raised during execution of R have been stored in the
diagnostics area, then 0 (zero).

If DI indicates TRANSACTIONS_COMMITTED, then the value retrieved is the number of SQL-
transactions that have been committed since the most recent time at which the diagnostics

area for HT was emptied.

If DI indicates CONDITIONNUMBER, then the value retrieved is RN.

NOTE 40 — See the General Rules of Subclause 13.3, “<externally-invoked procedure>", inISO/IEC 9075-2.
TRANSACTIONS_COMMITTED indicates the number of SQL-transactions that were committed dyring the
invocation of an external routine.

If DI indicates TRANSACTIONS_ROLLED_BACK, then the value retrieved\is the number of SQL-
transactions that have been rolled back since the most recent time‘at which the diagnostics
area for HT was emptied.

NOTE 41 — See the General Rules of Subclause 13.3, “<externally-invoked procedure>”", in ISO/IEC 9075-2.
TRANSACTIONS_ROLLED_BACK indicates the number of SQL-transactions that were rolled back Huring the
invocation of an external routine.

If DI indicates TRANSACTION_ACTIVE, then the value retrieved is 1 (one) if an SQL-transaction
is currently active and is 0 (zero) if an SQL-transaction is not currently active.

NOTE 42 — TRANSACTION_ACTIVE indicates whether an SQL-transaction is active upon return from an
external routine.

If DI indicates an implementation-defined’(IE017) diagnostics header field, then the value
retrieved is the value of the implementation-defined (IE017) diagnostics header figld.

Y PE is 'STATUS', then information from the RN-th status record in the diagnostics area associated
h the resource identified by Handle is retrieved.

If DI indicates SQLSTATE, then the value retrieved is the SQLSTATE value corresporlding to
the status condition,

If DI indicates"NATIVE_CODE, then the value retrieved is the implementation-definefl (IV059)
native error.code corresponding to the status condition.

If DI indicates MESSAGE_TEXT, then the value retrieved is
Case:
i) If the value of SQLSTATE corresponds to external routine invocation exception (39000),

external routine exception (38000), or warning (01000), then the message text item of
the SQL-invoked routine that raised the exception condition.
Otherwise, an implementation-defined (IV060) character string.

NOTE 43 — An SQL-implementation can provide <space>s or a zero-length string or a character
string that describes the status condition.

If DI indicates MESSAGE_LENGTH, then the value retrieved is the length in characters of the
character string value of MESSAGE_TEXT corresponding to the status condition.

If DI indicates MESSAGE_OCTET_LENGTH, then the value retrieved is the length in octets of
the character string value of MESSAGE_TEXT corresponding to the status condition.
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g)

h)

If DI indicates CLASS_ORIGIN, then the value retrieved is the identification of the naming
authority that defined the class code of the SQLSTATE value corresponding to the status
condition. That value shall be 'ISO 9075' if the class code is fully defined in Subclause 24.1,
“SQLSTATE”, in ISO/IEC 9075-2 or Subclause 10.1, “SQLSTATE”, and shall be an implemen-
tation-defined (IV025) character string other than 'ISO 9075’ for every implementation-defined
(IV025) class code.

If DI indicates SUBCLASS_ORIGIN, then the value retrieved is the identification of the naming
authority that defined the subclass code of the SQLSTATE value corresponding to the status
condition. That value shall be 'ISO 9075' if the subclass code is fully defined in Subclause 24.1,

lemen-

“SQLSTATE”, in ISO/IEC 9075-2, or Subclause 10.1, “SQLSTATE”, and shall be an im
tation-defined (IV026) character string other than 'ISO 9075’ for every implementatio
(IV026) subclass code.

If DI indicates CURSOR_NAME, CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, Cd
STRAINT_NAME, CATALOG_NAME, SCHEMA_NAME, TABLE_NAME, COLUMN_NAMI
METER_MODE, PARAMETER_NAME, PARAMETER_ORDINAL_POSITION; ROUTINE_
ROUTINE_SCHEMA, ROUTINE_NAME, SPECIFIC_NAME, TRIGGER_CATALOG, TRIGGER|
or TRIGGER_NAME, then the values retrieved are

Case:

i)

If the value of SQLSTATE corresponds to warning = cursor operation conflic
then the value of CURSOR_NAME is the name of the cursor that caused the co
condition to be raised.

If the value of SQLSTATE corresponds to integrity constraint violation (23000
tion rollback — integrity constraint viglation (40002), or triggered data changs
(27000), then:

1)  The values of CONSTRAINT_CATALOG and CONSTRAINT_SCHEMA are
<catalog name> and the <unqualified schema name> of the <schema n
the schema containing the constraint or assertion. The value of CON-

h-defined

N-

, PARA-
LATALOG,
SCHEMA,

(01001),
mpletion

, transac-
violation

the
hme> of

STRAINT_NAME:is’the <qualified identifier> of the constraint or assertion.

2) Case:

A)  If the violated integrity constraint is a table constraint, then the v

alue of

TABLE_NAME is the <qualified identifier> of the table TBL in which the

table constraint is contained.
Case:

I) If TBL is a declared local temporary table, then the values
LOG_NAME and SCHEMA_NAME are spaces and 'MODULE
ively.

bf CATA-
respect-

1) Otherwise, the values of CATALOG_NAME and SCHEMA_NAME are
the <catalog name> and the <unqualified schema name> of the

<schema name> of TBL, respectively.

B) Ifthe violated integrity constraint is an assertion and if only one table ref-
erenced by the assertion has been modified as a result of executing the SQL-
statement, then the values of CATALOG_NAME, SCHEMA_NAME, and
TABLE_NAME are the <catalog name>, the <unqualified schema name> of
the <schema name>, and the <qualified identifier>, respectively, of the

modified table.

C)  Otherwise, the values of CATALOG_NAME, SCHEMA_NAME, and
TABLE_NAME are <space>s.
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If the value of SQLSTATE corresponds to syntax error or access rule violation (42000),

then:

1)

2)

The values of CATALOG_NAME, SCHEMA_NAME, and TABLE_NAME are the
<catalog name>, the <unqualified schema name> of the <schema name> of the
schema that contains the table that caused the syntax error or the access rule
violation and the <qualified identifier>, respectively. If TABLE_NAME refers to a
declared local temporary table, then CATALOG_NAME is <space>s and
SCHEMA_NAME contains 'MODULE'.

If the syntax error or the access rule violation was for an inaccessible column,

then the value of COLUMN_NAMETs the <column name> of that column. Gtherwise,
the value of COLUMN_NAME is <space>s.

iv) If the value of SQLSTATE corresponds to invalid cursor state (24000),then the value of
CURSOR_NAME is the name of the CLI cursor that is in the invalid state.

V) If the value of SQLSTATE corresponds to with check option vidlation (44000)]then the
values of CATALOG_NAME, SCHEMA_NAME, and TABLE_NAME are the <catalpg name>
and the <unqualified schema name> of the <schema name>of the schema thaf contains
the view that caused the violation of the WITH CHECK\OPTION, and the <qualified
identifier> of that view, respectively.

vi) If the value of SQLSTATE does not correspond tesyntax error or access rule iolation
(42000), then:

1)  Ifthe values of CATALOG_NAME, SCHEMA _NAME, TABLE_NAME, and
COLUMN_NAME identify a colummn for which no privileges are granted fo the
enabled authorization identifiers, then the value of COLUMN_NAME is feplaced
by a zero-length string.

2)  Ifthe values of CATALOG.NAME, SCHEMA_NAME, and TABLE_NAME identify a
table for which no privileges are granted to the enabled authorization identifiers,
then the values of CATALOG_NAME, SCHEMA_NAME, and TABLE_NAME are
replaced by azero-length string.

3) Ifthe valies'of CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and CPN-
STRAINT.NAME identify a <table constraint> for some table T'and if no privileges
for Tiare granted to the enabled authorization identifiers, then the valyes of
GONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and CONSTRAINT_NAME are
replaced by a zero-length string.

4). " If the values of CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and CPN-
STRAINT_NAME identify an assertion contained in some schema S and|if the
owner of Sis not included in the set of enabled authorization identifierg, then the
values of CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and CON-
STRAINT_NAME are replaced by a zero-length string.

vii)  If the value of SQLSTATE corresponds to triggered action exception (09000), to trans-

action rollback — triggered action exception (40004), or to triggered data change viola-
tion (27000) that was caused by a trigger, then:

1)

2)

The values of TRIGGER_CATALOG and TRIGGER_SCHEMA are the <catalog name>
and the <unqualified schema name>, respectively, of the <schema name> of the
schema containing the trigger. The value of TRIGGER_NAME is the <qualified
identifier> of the <trigger name> of the trigger.

The values of CATALOG_NAME, SCHEMA_NAME, and TABLE_NAME are the
<catalog name>, the <unqualified schema name> of the <schema name>, and the
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<qualified identifier> of the <table name>, respectively, of the table on which the
trigger is defined.

viii) Ifthe value of SQLSTATE corresponds to external routine invocation exception (39000),
or to external routine exception (38000), then:

1) Thevalues of ROUTINE_CATALOG and ROUTINE_SCHEMA are the <catalog name>
and the <unqualified schema name>, respectively,of the <schema name> of the
schema containing the SQL-invoked routine.

2)  The values of ROUTINE_NAME and SPECIFIC_NAME are the <identifier> of the

43 -+l A 3 L3 £l 1£3 £l o CNAT 3 k d
IT'UULIIIC I1IdI1Irc dallu LIIcT IUCIIUITICT Ul U1IT DlJCLlll\, ITdITIcC Ul U1IT J\{L‘ anO e

routine, respectively.

3) Case:

A)  Ifthe condition is related to some parameter P; of the SQL-invoked routine,
then:

1) The value of PARAMETER_MODE is the(<parameter mode} of P;.

IT) The value of PARAMETER_ORDINAL: POSITION is the valule of i.

[II)  The value of PARAMETER_NAMEis a zero-length string.
B) Otherwise:

1) The value of PARAMETER_MODE is a zero-length string.

IT) The value of PARAMETER_ORDINAL_POSITION is 0 (zero)

[II)  The value of PARAMETER_NAME is a zero-length string.

ix) If the value of SQLSTATE carresponds to data exception — numeric value ouf of range
(22003), data exception —invalid character value for cast (22018), data exception —
string data, right truneation (22001), data exception — interval field overflow (22015),
integrity constraintyiolation (23000), or warning — string data, right truncatiof (01004),
and the conditipniwas raised as the result of an assignment to an SQL paramel&r during
an SQL-invoked routine invocation, then:

1) Thevalues of ROUTINE_CATALOG and ROUTINE_SCHEMA are the <catalpg name>
dnd<unqualified schema name>, respectively, of the <schema name> (f the
schema containing the SQL-invoked routine.

2)* The values of ROUTINE_NAME and SPECIFIC_NAME are the <identifierp> of the
<routine name> and the <identifier> of the <specific name>, respectivgly, of the
SQL-invoked routine.

3] If the condition 1s related to some parameter P; of the SQL-Invoked routine, then:
A)  The value of PARAMETER_MODE is the <parameter mode> of P;.

B) The value of PARAMETER_ORDINAL_POSITION is the value of i.

C) Ifan <SQL parameter name> was specified for the SQL parameter when the
SQL-invoked routine was created, then the value of PARAMETER_NAME is
the <SQL parameter name> of that SQL parameter, P;; otherwise, the value

of PARAMETER_NAME is a zero-length string.
i) If DI indicates SERVER_NAME or CONNECTION_NAME, then the values retrieved are
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Case:

i) If R is Connect, then the name of the SQL-server explicitly or implicitly referenced by

R and the implementation-defined (IV061) connection name associated with
server reference, respectively.

ii) If Ris Disconnect, then the name of the SQL-server and the associated implem

that SQL-

entation-

defined (IV061) connection name, respectively, associated with the allocated SQL-

connection referenced by R.

iii)  If the status condition was caused by the application of the General Rules of

] the

k)

D)

m)

n)

Let

IfD
or’l

CHARACTER nor CHARACTER VARYING, then Diaginfo is set to I and no further rules of

clau

Coolbal Vo B(A | Liaid £ i »_ il +La £l Ol

Juutltiadaust U.J, lllllJll\,lL OULLU CUIITITCLIVUIL , UIUIT UIIC TIAITIT UT UIIT J\{LA SoCIT VUL dIl
implementation-defined (IV062) connection name, respectively, associated)y
dormant SQL-connection specified in the application of that Subclausef

iv) If the status condition was raised in an SQL-session, then the name of the SQ
and the implementation-defined (IV063) connection name, respéctively, ass
with the SQL-session in which the status condition was raised.

V) Otherwise, zero-length strings.
If DI indicates CONDITION_IDENTIFIER, then the value retrieved is
Case:

i) If the value of SQLSTATE corresponds to unhandled user-defined exception (4
then the <condition name> of the user-défined exception.

ii) Otherwise, a zero-length string.

vith the

L-server
bciated

5000),

If Flindicates ROW_NUMBER, then the value retrieved is the number of the row in the rowset

to which this status record corresponds: If the status record does not correspond tg
ular row, then the value retrieved is-0 (zero).

If FI indicates COLUMN_NUMBER, then the value retrieved is the number of the col

a partic-

imn to

which this status record corresponds. If the status record does not correspond to a particular

column, then the value retvieved is 0 (zero).

If DI indicates an implementation-defined (IE018) diagnostics status field, then the

retrieved is the value of the implementation-defined (IE018) diagnostics status field.

V be the value retrieved.

able 2, ‘Status record fields in SQL/CLI diagnostics areas”, contains a Data Type that

serare applied.

value

[ indicatesadiagnostics field whose row in Table 1, “Header fields in SQL/CLI diagnostics areas”,

s neither
this Sub-

Let

BL be the value oI buiterLength.

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

Let L be the length in octets of V.

If StringLength is not a null pointer, then StringLength is set to L.

Case:

a)

If null termination is False for the current SQL-environment, then

Case:
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i) If L is not greater than BL, then the first L octets of DiagInfo are set to V and the values
of the remaining octets of DiagInfo are implementation-dependent (UV046).

ii) Otherwise, DiagInfo is set to the first BL octets of V.

b)  Otherwise, let k be the number of octets in a null terminator in the character set of
and let the phrase “implementation-defined (IV030) null character that terminates
acter string” imply k octets, all of whose bits are 0 (zero).

Case:

i) If L is not greater than (BL-k), then the first (L+k) octets of DiagInfo are set to

Diaglnfo
a C char-

V concat-

enated with a single implementation-defined (IV030) null character that ter;

tation-dependent (UV046).

ii) Otherwise, Diaglnfo is set to the first (BL-k) octets of V concatenated with a
implementation-defined (IV030) null character that terminates‘a C characte

Conforimance Rules

None.

minates a

C character string. The values of the remaining characters of DiagInfo arelimplemen-

single
I string.
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Function

Get commonly-used information from a CLI diagnostics area.

Definition

Get Di agRec (
Hand| eType IN SMALLI NT,
Hand| e IN | NTEGER,
Recol dNunber I N SMALLI NT,
Sqgl sfate ouT CHARACTER( 5) ,
Nat i yeError outr | NTEGER,
MessphgeText out CHARACTER( L) ,
Buf f prLengt h I'N SMALLI NT,
Text Length ouT SMVALLI NT )

RETURNS SMALLI NT

where L Has a maximum value equal to the implementation-defined (ILO06) maximum length of 4 variable-

length chiaracter string.

General Rules

1)
2)

3)

4)
5)

6)
7)

8)

Let|HT be the value of HandleType.

If H[T is not one of the code values in Table 13,¢Codes used for SQL/CLI handle types”, then an
exception condition is raised: CLI-specific condition — invalid handle (HYHHH).

Casp:

a) | IfHT indicates ENVIRONMENTHANDLE and Handle does not identify an allocated SQL-
environment, then an exceéption condition is raised: CLI-specific condition — invalid handle
(HYHHH).

b) | IfHTindicates CONNECTION HANDLE and Handle does not identify an allocated SQlL.-connec-
tion, then an exeeption condition is raised: CLI-specific condition — invalid handle (HYHHH).

c) | IfHTindicatesSTATEMENT HANDLE and Handle does not identify an allocated SQL-sfatement,
then an exeeption condition is raised: CLI-specific condition — invalid handle (HYHHH).

d) | IfHTindicates DESCRIPTOR HANDLE and Handle does not identify an allocated CLI descriptor
aréa,'then an exception condition is raised: CLI-specific condition — invalid handle (HYHHH).

LetlRN be the value of RecordNumber

Let R be the most recently executed CLI routine, other than GetDiagRec, GetDiagField, or Error, for
which Handle was passed as the value of an input handle and let N be the number of status records
generated by the execution of R.

NOTE 44 — The GetDiagRec, GetDiagField, and Error routines can cause exception or completion conditions to be
raised, but they do not cause diagnostic information to be generated.

If RN is less than 1 (one), then an exception condition is raised: invalid condition number (35000).

If RN is greater than N, then a completion condition is raised: no data (02000), and no further rules
of this Subclause are applied.

Let BL be the value of BufferLength.
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9) Information from the RN-th status record in the diagnostics area associated with the resource
identified by Handle is retrieved.

a)  IfSqlstate is not a null pointer, then Sqlstate is set to the SQLSTATE value corresponding to
the status condition.

b)  If NativeError is not a null pointer, then NativeError is set to the implementation-defined
(IV064) native error code corresponding to the status condition.

c) If MessageText is not a null pointer, then

Case:

i) If null termination is False for the current SQL-environment and BL is zerp;-then no
further rules of this Subclause are applied.

ii) Otherwise, an implementation-defined (IV065) character string is retrieved| Let MT
be the implementation-defined (IV065) character string that is retrieved and let L be
the length in octets of MT. If BL is not greater than zero, theman exception cqndition
is raised: CLI-specific condition — invalid string length or buffer length (HY090). If Tex-
tLength is not a null pointer, then TextLength is set to L
Case:

1) Ifnull termination is False for the current-SQL-environment, then
Case:

A)  If Lis not greater than BL, then the first L octets of MessageText dre set to
MT and the values of thestemaining octets of MessageText are implemen-
tation-dependent (UV.046).

B) Otherwise, MessageText is set to the first BL octets of MT.

2)  Otherwise, let k thesnumber of octets in a null terminator in the charagter set of
MessageText and Jet the phrase “implementation-defined (IV030) null character
that terminates-a C character string” imply k octets, all of whose bits arg 0 (zero).
Case:

A) ~SIfL is not greater than (BL-k), then the first (L+k) octets of MessageText
are set to MT concatenated with a single implementation-defined (IV030)
null character that terminates a C character string. The values of the
remaining characters of MessageText are implementation-depenflent
(UVO046).

B) Otherwise, MessageText is set to the first (BL-k) octets of MT con¢atenated
with a single implementation-defined (IV030) null character that t¢rminates

a U character string.

NOTE 45 — An SQL-implementation can provide <space>s, a zero-length string, or a character string
that describes the status condition.

Conformance Rules

None.

212
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7.36 GetEnvAttr()

Function

Get the value of an SQL-environment attribute.

Definition

Get EnvAtfr (
Envi [ onnent Handl e I'N | NTEGER,
Attr| bute IN | NTEGER,
Val up ouT ANY,
Buf f prLengt h I'N | NTECGER,
StrihgLength ouT | NTEGER )

RETURNS SMALLI NT

General Rules

1) Casg:

a) | If EnvironmentHandle does not identify an allocated SQL-environment or if it idenffifies an
allocated skeleton SQL-environment, then an exceptien condition is raised: CLI-specifidcondition
— invalid handle (HYHHH).

b) | Otherwise:

i) Let E be the allocated SQL-envirefithent identified by EnvironmentHandle.
ii) The diagnostics area associated with E is emptied.

2)  Let|A be the value of Attribute.

3) IfAlis not one of the code values\in Table 15, “Codes used for environment attributes”, then an
exception condition is raised~CEI-specific condition — invalid attribute identifier (HY092).

4) IfAlindicates NULL TERMINATION, then
Casp:

a) | Ifnull termihation for E is True, then Value is set to 1 (one).

b) | If nulltermination for E is False, then Value is set to 0 (zero).

5) If A|specifies an implementation-defined (IV052) environment attribute, then

Caske:

a) Ifthedatatype for the environment attribute is specified in Table 19, “Data types of attributes”,
as INTEGER, then Value is set to the value of the implementation-defined (IV052) environment
attribute.

b) Otherwise:
i) Let BL be the value of BufferLength.

ii) Let AV be the value of the implementation-defined (IV052) environment attribute.
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iii)  The General Rules of Subclause 6.14, “Character string retrieval”, are applied with Value
as TARGET, AV as VALUE, BL as TARGET OCTET LENGTH, and StringLength as RETURNED
OCTET LENGTH.

Conformance Rules

None.
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Function

Get information about features supported by the SQL/CLI implementation.

Definition

Get Feat uf el nfo (

Conngcti onHandl e I N | NTECGER,

Feat pr eType I'N CHARACTER( L1) ,
Feat pr eTypeLengt h IN SMALLI NT,

Feat prel d I N CHARACTER( L2),
Feat prel dLengt h I'N SMVALLI NT,
SubFeat urel d IN CHARACTER( L3) ,
SubFgat ur el dLengt h I N SMALLI NT,

Suppprt ed ouT SMVALLI NT )
RETURNS SMALLI NT

where L1} L2, and L3 has a maximum value equal to the implementation-defined (IL006) maximym length
of a variaple-length character string.

General Rules

1) Casg:

a) | IfConnectionHandle does notidentify an dallocated SQL-connection, then an exception pondition
is raised: CLI-specific condition — invalid handle (HYHHH).

b) | Otherwise:

i) Let C be the allocatedsSQL-connection identified by ConnectionHandle.
ii) The diagnostics area associated with C is emptied.

2) Casp:

a) | Ifthereis no estaplished SQL-connection associated with C, then an exception condition is
raised: connection exception — connection does not exist (08003).

b) | OtherwiSe,let EC be the established SQL-connection associated with C.

3) If E{ is notthe current SQL-connection, then the General Rules of Subclause 6.3, “Implicit set con-
necfion®, are applied with EC as dormant SQL-connection.

4)  Let Fftbethevalueof FeatureTypetengtir
5) Case:
a) IfFTL is not negative, then let L be FTL.

b) If FTL indicates NULL TERMINATED, then let L be the number of octets of FeatureType that
precede the implementation-defined (IV0O30) null character that terminates a C character

string.
c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).
6) Case:
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a) IfLiszero, then an exception condition is raised: CLI-specific condition — invalid string length
or buffer length (HY090).
b)  Otherwise, let FTV be the first L octets of FeatureType and let FT be the value of

TRIM( BOTH' ' FROM'FTV )

7) If FTis other than 'FEATURE' or 'SUBFEATURE', then an exception condition is raised: CLI-specific
condition — invalid attribute value (HY024).

8) Let FIL be the value of FeatureldIldLength.
9) Casp:

a) | IfFILis not negative, then let L be FIL.

b) | IfFILindicates NULL TERMINATED, then let L be the number of octets of Featureld thdt precede
the implementation-defined (IV030) null character that terminates a-C character sffring.

c) | Otherwise, an exception condition is raised: CLI-specific condition —’invalid string length or
buffer length (HY090).

10) Cask:

a) | IfLiszero, then an exception condition is raised: CLI-specific condition — invalid string length
or buffer length (HY090).

b) | Otherwise, let FIV be the first L octets of Featureld’and let FI be the value of

TRIM( BOTH' ' FROM'FIV )

11) Cask:
a) | If FTis 'SUBFEATURE', then:
i) Let SFIL be the value of SubFeatureldLength.
ii) Case:
1) If SFIL is net negative, then let L be SFIL.

2) If SFILindicates NULL TERMINATED, then let L be the number of octetf of Sub-
Featureld that precede the implementation-defined (IV0O30) null character that
terminates a C character string.

3)% Otherwise, an exception condition is raised: CLI-specific condition — invalid string
length or buffer length (HY090).

iii)  Case:

1) IfLiszero, then an exception condition is raised: CLI-specific condition — invalid
string length or buffer length (HY090).

2)  Otherwise, let SFIV be the first L octets of SubFeatureld and let SFI be the value
of

TRRM( BOTH' ' FROM'SFIV )

b)  Otherwise, let SFI be a character string consisting of a single space.

12) Ifthere is no row in the INFORMATION_SCHEMA.SQL_FEATURES view with TYPE equal to FT,
FEATURE_ID equal to FI, and SUB_FEATURE_ID equal SFI, then an exception condition is raised:
CLI-specific condition — invalid attribute value (HY024).
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15)

16)

17)
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Let SH be an allocated statement handle on C.
Let STMT be the character string:

SELECT | S_SUPPORTED
FROM | NFORMATI ON_SCHENA. SQL_ FEATURES
VWHERE TYPE = ' FT'

AND FEATURE_ID = 'FI'

AND SUB_FEATURE_ID = ' SFI''

Let IS be the single column value returned by the implicit invocation of ExecDirect with SH as the
value of StatementHandle, STMT as the value of StatementText, and the length of STMT as the value
of TlextLength.

If afstatus condition, such as connection failure, is caused by the implicit execution,of ExdcDirect,
then:

a) | The status records returned by ExecDirect are returned on ConnectioriHandle.

b) | This invocation of GetFeaturelnfo returns the same return code that'was returned by the
implicit invocation of ExecDirect and no further Rules of this Subclause are applied

If the value of IS is 'YES', then Supported is set to 1 (one); otherwise, Supported is set to ) (zero).

None.
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7.38 GetFunctions()

Function

Determine whether a CLI routine is supported.

Definition

CGet Funct

Geners3

1)

2)

3)

4)
5)

6)

Conn
Func

Supp
RETU

Cas

a)

b)

Cas

b)

If El
nec

Let

If F
con

IfF
set

ons (

pct i onHandl e I N | NTECER,
ionld I'N SMALLI NT,
br t ed aut SMALLI NT )
RNS SIVALLI NT

11 Rules

If ConnectionHandle does not identify an allocated SQL-connection, then an exception
is raised: CLI-specific condition — invalid handle (HYHHH).

Otherwise:
i) Let C be the allocated SQL-connection.idéntified by ConnectionHandle.

ii) The diagnostics area associated with'C is emptied.

If there is no established SQL-confiection associated with C, then an exception cond
raised: connection exception — connection does not exist (08003).

Otherwise, let EC be the established SQL-connection associated with C.

[ is not the current SQL‘connection, then the General Rules of Subclause 6.3, “Implici
tion”, are applied with EC as dormant SQL-connection.

I be the value pf\Functionld.

isnot one ofthé codesin Table 27, “Codes used to identify SQL/CLI routines”, then an
dition israised: CLI-specific condition — invalid Functionld specified (HY095).

identifies a CLI routine that is supported by the SQL/CLI implementation, then Supp
Fol (one); otherwise, Supported is set to 0 (zero). Table 27, “Codes used to identify S

rou

condition

ition is

set con-

bxception

orted is
NL/CLI

ines” specifies the codes used to identify the CLI routines defined in this document
=1 7

Conformance Rules
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None.
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This Subclause is modified by Subclause 19.3, “GetInfo()”, in ISO/IEC 9075-9.

Function

Get information about the SQL/CLI implementation.

Definition
Cetlnfo
Conngcti onHandl e I N | NTECGER,
| nf ofType I'N SMVALLI NT,
| nf opal ue ouT ANY,
Buf f prLengt h I'N SMALLI NT,

General Rules

1)

2)

3)

4)

5)
6)

7)
8)

StrihgLength ouT SVALLI NT )
RETURNS SMALLI NT

Casp:

a) | IfConnectionHandle does notidentify an allocatedSQL-connection, then an exception fondition
is raised: CLI-specific condition — invalid handlé.(HYHHH).

b) | Otherwise:

i) Let C be the allocated SQL-connection identified by ConnectionHandle.
ii) The diagnostics area assogiated with C is emptied.

Cask:

a) | Ifthere is no established:\SQL-connection associated with C, then an exception condition is
raised: connection exception — connection does not exist (08003).

b) | Otherwise, let EC'be the established SQL-connection associated with C.

If E[ is not the current SQL-connection, then the General Rules of Subclause 6.3, “Implicit set con-
necfion”, are applied with EC as dormant SQL-connection.

Sevpral General Rules in this Subclause cause implicit invocation of ExecDirect. If a status qondition,
such asa connection failure, is caused by such implicit invocation of ExecDirect, then:

a) | ‘The status records returned by ExecDirect are returned on ConnectionHandle.

b)  This invocation of GetInfo returns the same return code that was returned by the implicit
invocation of ExecDirect and no further Rules of this Subclause are applied.

Let IT be the value of InfoType.

If IT is not one of the codes in Table 28, “Codes and data types for implementation information”,
then an exception condition is raised: CLI-specific condition — invalid information type (HY096).

Let SS be the SQL-server associated with EC.

Refer to a component of the SQL-client that is responsible for communicating with one or more
SQL-servers as a driver.
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9) Let SH be an allocated statement handle on C.

10) Case:

a) [lIfIT indicates any of the following:

MAXIMUM COLUMN NAME LENGTH
MAXIMUM COLUMNS IN GROUP BY
MAXIMUM COLUMNS IN ORDER BY

ii)

MAXIMUM COLUMNS IN TABLE
MAXIMUM CONCURRENT ACTIVITIES
boMAXIMUM CURSOR NAME LENGTH
MAXIMUM DRIVER CONNECTIONS
MAXIMUM IDENTIFIER LENGTH
MAXIMUM SCHEMA NAME LENGTH
MAXIMUM STATEMENT OCTETS DATA
MAXIMUM STATEMENT OCTETS SCHEMA
MAXIMUM STATEMENT OCTETS
MAXIMUM TABLE NAME LENGTH
MAXIMUM TABLES IN SELECT
MAXIMUM USER NAME LENGTH
MAXIMUM CATALOGNAME LENGTH

Let STMT be'the character string;

SELECT,_ SUPPORTED_VALUE
FROVIN NFORVATI ON_SCHEMA. SQL_SI ZI NG
VWHERE SIZING ID = IT

Let Vbe the single column value returned by the implicit invocation of ExecD]rect with
SH as the value of StatementHandle, STMT as the value of StatementText, and 1he length

of STMT as the value of TextLength.

b) IfIT indicates any of the following:

220

CATALOG NAME

COLLATING SEQUENCE
CURSOR COMMIT BEHAVIOR
DATA SOURCE NAME

DBMS NAME

DBMS VERSION
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then:

i)

ii)

c) | IfIT indicates any of the following:

then:

i)

ii)

d) | IfIT>21000and LT< 24999, orif IT>11000 and IT < 14999, then:

i)

if)

A A

TRANSACTION CAPABLE

ISO/IEC 9075-3:2023(E)
7.39 Getlnfo()
NULL COLLATION
SEARCH PATTERN ESCAPE
SERVER NAME
SPECIAL CHARACTERS

Let STMT be the character string:

FROM | NFORVATI ON_SCHEMA. SQL_I MPLEMENTATI ON_I NFO
VWHERE | MPLEMENTATION INFO ID = IT

Let Vbe the single column value returned by the implicit invocation 6f ExecD]rect with
SH as the value of StatementHandle, STMT as the value of StatementText, and the length
of STMT as the value of TextLength.

DEFAULT TRANSACTION ISOLATION
IDENTIFIER CASE

Let STMT be the character string;

SELECT | NTEGER_VALUE
FROM | NFORVATI ON_SCHEMA. SQ_['MPLEMENTATI ON_I NFO
VWHERE | MPLEMENTATION INROID = I T

Let Vbe the single colutin value returned by the implicit invocation of ExecD]rect with
SH as the value of StatementHandle, STMT as the value of StatementText, and the length
of STMT as the value of TextLength.

Let STMT be the character string;

SELECT" COALESCE ( CHARACTER VALUE, | NTEGER VALUE)
FROM | NFORVATI ON_SCHEMA. SQL_| MPLEMENTATI ON_| NFO
WHERE | MPLEMENTATION INFO ID = I T

Let Vbe the single column value returned by the implicit invocation of ExecD]rect with
SH as the value of StatementHandle, STMT as the value of StatementText, and the length

of STMT as the value of TextLength.

e) IfIT>25000and IT<29999,orif IT>15000 and IT < 19999, then:

i)

Let STMT be the character string;

SELECT SUPPORTED_VALUE
FROM | NFORVATI ON_SCHENMA. SQL_SI ZI NG
VWHERE | MPLEMENTATION INFO ID = I T

Let Vbe the single column value returned by the implicit invocation of ExecDirect with
SH as the value of StatementHandle, STMT as the value of StatementText, and the length
of STMT as the value of TextLength.
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11)
12)

Let BL be the value of BufferLength.

Case:

a)

b)

If the data type of Vis character string, then the General Rules of Subclause 6.14, “Character
string retrieval”, are applied with InfoValue as TARGET, V as VALUE, BL as TARGET OCTET

LENGTH, and StringLength as RETURNED OCTET LENGTH.

Otherwise, InfoValue is set to V.

Conformance Rules

222

Non

e.
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Function

Retrieve the length of the string value represented by a Large Object locator.

Definition

Get Lengt h(

St at prent Handl e IN | NTECER,
Locaf or Type I'N SMALLI NT,
Locaf or I N | NTEGER,
StrihgLength ot | NTECER,

| ndi pat or Val ue ouT | NTEGER )
RETURNS SMALLI NT

General Rules

1)  Let|Sbe the allocated SQL-statement identified by StatementHandle.

2) IftHereisaprepared statementassociated with S, then an exception condition is raised: C1
confition — function sequence error (HY010).

3) Ifthe value of LocatorType is not that of either CHARACTER LARGE OBJECT LOCATOR o
LARGE OBJECT LOCATOR from Table 7, “Codes used for application data types in SQL/CL
an ¢xception condition is raised: CLI-specific condition — invalid attribute value (HY024),

4)  Let|LL be the Large Object locator value in\Locator.

5) IfLL is nota valid Large Object locatorthen an exception condition is raised: locator exce
invqlid specification (0F001).

6) Let|TL be the actual data type.of the Large Object string on the server.

7)  Ifthe value of LocatorType ishot consistent with TL (e.g.,,a CHARACTER LARGE OBJECT |
for A BINARY LARGE OBJECT value), then an exception condition is raised: dynamic SQL ¢
datg type transform function violation (0700B).

8) Let[SV be the string value that is represented by LL.

9) Casp:

a) | IfSVeontains the null value, then

I-specific

BINARY
I”, then

ption —

LOCATOR
rror —

b)

€ase:

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

ii) Otherwise:
1) IndicatorValue is set to the appropriate “Code” for SQL NULL DATA in Table 26,

“Miscellaneous codes used in CLI”.

2)  The value of StringLength is implementation-dependent (UV056).

Otherwise:

i) IndicatorValue is set to 0 (zero).
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ii) If TL is CHARACTER LARGE OBJECT, then StringLength is set to the length in characters
of SV.

iii)  If TL is BINARY LARGE OBJECT, then StringLength is set to the length in octets of SV.

Conformance Rules

None.
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Function

Retrieve the value of a dynamic output parameter.

bnt that

- function

jescriptor

SQL error

pr which
mber
herwise,

er ROW,

tor record

Definition

Get Par anpat a (

St at prrent Handl e I'N | NTEGER,
Par afret er Nunber IN SMALLI NT,
Tar get Type I'N SMVALLI NT,
Tar get Val ue ouT ANY,

Buf f prLengt h IN | NTECER,
StrLen_or _Ind ouT | NTEGER )
RETURNS SMALLI NT

General Rules

1)  Let|S be the allocated SQL-statement identified by StatementHandle.

2) Ifthereis no executed SQL-statement associated with S,4hen an exception condition is rafised: CLI-
spetific condition — function sequence error (HY010);-otherwise, let P be the SQL-statem{
wag prepared.

3) IfPisnota <call statement>, then an exception condition is raised: CLI-specific condition —
seqlience error (HY010).

4) Let|APD be the current application parameter descriptor for S and let N be the value of th
TORP_LEVEL_COUNT field of APD.

5) If Mis less than zero, then an exception condition is raised: dynamic SQL error — invalid ¢
count (07008).

6) Let|PN be the value of ParameterNumber.

7) If PNislessthan 1 (one)or greater than N, then an exception condition is raised: dynamic
— ipwvalid descriptar index (07009).

8) IfDATA_POINTER is non-zero for at least one of the first N item descriptor areas of APD f
the|TYPE value is neither ROW, ARRAY, nor MULTISET, then let BPN be the parameter ny
asspciated-with such an item descriptor area and let HBPN be the value of MAX(BPN). Ot
let HBPN.be 0 (zero).

9) LetiDAbetheitem descriptorarea of APDspecified by PN If the vatue of TYPE of DA 1S el
ARRAY, or MULTISET, or if LEVEL of IDA is greater than 0 (zero), then an exception condition is
raised: dynamic SQL error — invalid descriptor index (07009).

NOTE 46 — GetParamData cannot be called to retrieve the data corresponding to a subordinate descrip
such as, for example, from an individual field of a ROW type.

10) LetIDA1 be the item descriptor area of IPD specified by PN.

11) Let PM be the value of PARAMETER_MODE in IDA1.

12) If PM is PARAM MODE IN then an exception condition is raised: dynamic SQL error — invalid
descriptor index (07009).

13) If PN is not greater than HBPN, then
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14)

15)

16)
17)

18)

19)

20)
21)

226

Case:

a) Ifthe DATA_POINTER field of IDA is not zero, then an exception condition is raised: dynamic
SQL error — invalid descriptor index (07009).

b) Ifthe DATA_POINTER field of IDA is zero, then it is implementation-defined (IA190) whether
an exception condition is raised: dynamic SQL error — invalid descriptor index (07009).

NOTE 47 — This implementation-defined (IA190) feature determines whether parameters before the highest
bound parameter can be accessed by GetParamData.

If there is a fetched parameter number associated with S, then let FPN be that parameter number;
otherwise et FPNbezero:

NOTE 48 — “fetched parameter number” is the ParameterNumber value used with the previous invocajion (if any)
of the GetParamData routine with S. See the General Rules later in this Subclause where this value.is set|

Casg:

a) | IfFPN is greater than zero and PN is not greater than FPN, then it is implementatioh-defined
(IA191) whether an exception condition is raised: dynamic SQL error — invalid des¢riptor
index (07009).

NOTE 49 — This implementation-defined (IA191) feature determines'whether GetParam Data canfonly access
parameters in ascending parameter number order.

b) | If FPN is less than zero, then:
i) Let AFPN be the absolute value of FPN.
ii) Case:

1) If PNisless than AFPN, thendt is implementation-defined (IA191) whether an
exception condition is raised: dynamic SQL error — invalid descriptor ifidex
(07009).

NOTE 50 — This implementation-defined (IA191) feature determines whether GefParamData
can only access parameters in ascending parameter number order.

2) If PN is greaterthan AFPN, then let FPN be AFPN.
Let|T be the value of TargetType.

Let|HL be the programming language of the invoking host program. Let operative data type corres-
ponidence table be the,data type correspondence table for HL as specified in Subclause 6.19,['SQL/CLI
daty type correspondences”. Refer to the two columns of the operative data type corresppndence

table as the SQL-data type column and the host data type column.

If exactly-one of the following is true, then an exception condition is raised: CLI-specific cgndition
— ipvaliddata type in application descriptor (HY003).

e a il I il RPREEALLLTD APRDRP- YD J - £ 1 1 - La n IR N | “
a) I'IITAICALES TICIUICT DErAULI [IONATFD T ITLE dITIU IS ITOUOIIC O UIC COUC VAIUCS 11T 1d0IC 7, COdeS

used for application data types in SQL/CLI".

b)  Tisone of the code values in Table 7, “Codes used for application data types in SQL/CLI”, but
the row that contains the corresponding SQL data type in the SQL data type column of the
operative data type correspondence table contains 'None' in the host data type column.

If T does not indicate APD TYPE, then the data type of the <target specification> described by IDA
issetto T.

Let IPD be the implementation parameter descriptor associated with S.

If the value of the TYPE field of IDA indicates DEFAULT, then:
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Let PT, P, and SC be the values of the TYPE, PRECISION, and SCALE fields, respectively, for the
PN-th item descriptor area of IPD for which LEVEL is 0 (zero).

The data type, precision, and scale of the <target specification> described by IDA are set to
PT, P, and SC, respectively, for the purposes of this GetParamData invocation only.

22) [IfIDAis notvalid as specified in Subclause 6.17, “Description of CLI item descriptor areas”, then an
exception condition is raised: dynamic SQL error — using clause does not match target specifications
(07002).

23) Let TT be the value of the TYPE field of IDA.

24) Casp:

a)

b)

25) Casp:

b)

If TT indicates CHARACTER, then:

i)

ii)

Otherwise, let UT be TT and let CL be zero.

If FPN is less than zero, then

Case:

i)

Otherwise:

Let UT be the code value corresponding to CHARACTER VARYING as specified in Table 6,
“Codes used for implementation data types in SQL/CLI".

Let CL be the implementation-defined (IL006) maximum length for a CHARACTER
VARYING data type.

If TT does not indicate CHARACTER,>CHARACTER LARGE OBJECT, BINARY, BINARY
VARYING, or BINARY LARGE OBJEET, then AFPN becomes the fetched paramieter
number associated with S and\an exception condition is raised: dynamic SQL|error —
invalid descriptor index (07009).

Otherwise, let FL, DV,.and DL be the fetched length, data value and data length,
respectively, associated with FPN and let TV be the result of the <string value flinction>:

SUBSTRI NG ( DV(FROM ( FL+1))

Let FL'\bé zero.

1:et-SDT be the effective data type of the PCN-th <select list> column as represented by
the values of the TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL JCODE,
DATETIME_INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARAC-

TER_SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALQG,
USER _DEFINED TYPE SCHEMA and USER DEEINED TYPE NAME fields in the PN-th

iii)

item descriptor area of IPD. Let SV be the value of the parameter, with data type SDT.

Let TDT be the effective data type of the PN-th <target specification> as represented
by the type UT, the length value CL, and the values of the PRECISION, SCALE, CHARAC-
TER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,
USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, and
USER_DEFINED_TYPE_NAME fields of IDA.

Case:
1) If TDTis alocator type, then

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

B) Otherwise, the value TV of the PN-th <target specification> is the null value.

2) IfSDT and TDT are predefined data types, then
Case:
A)  Ifthe <cast specification>
CAST ( SV AS TDT )
does not conform to the Syntax Rules of Subclause 6.13, “<cast’syecifica-
tion>",in ISO/IEC 9075-2, and there is an implementation-defined (1A184)
conversion from type SDT to type TDT, then that implementationftdefined
(IA184) conversion is effectively performed, converting SV to type TDT, and
the result is the value TV of the PN-th <target spegcification>.
B)  Otherwise:
1) If the <cast specification>
CAST ( SV AS TDT )
does not conform to the-Syntax Rules of Subclause 6.13, “qcast spe-
cification>", in ISO/IE€9075-2, then an exception conditionis raised:
dynamic SQL error =data type transform function violation (0700B).
1) The <cast specification>
CAST ( SV.AS TDT )
is effectively performed, and is the value TV of the PN-th <farget
specification>.
3) IfSDTis a usér-defined type and TDT is a predefined data type, then:

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

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

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

Case:

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

Case:

1) If FSFPT is compatible with TDT, then the from-sql function
TSF is effectively invoked with SV as its input parameter and
the <return value> is the value TV of the CN-th <target specific-
ation>.
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2)  Otherwise, an exception condition is raised: dynamic SQL error

— data type transform function violation (0700B).

1) Otherwise, an exception condition is raised: dynamic SQL error —

data type transform function violation (0700B).

26) PN becomes the fetched parameter number associated with S.

27) If TVis the null value, then

Case:

a)

b)

28) Let
29) Ifn

a nyll terminator in the character set of the i-th bound target; otherwise let NB be 0 (zer9).

30) IfT|

a)
b)

It StrLen_or_Ind 1s a null pointer, then an exception condition 1s raised: data excepti
value, no indicator parameter (22002).

Otherwise, StrLen_or_Ind is set to the appropriate “Code” for SQL NULL DATAvin Ta
“Miscellaneous codes used in CLI”, and the value of TargetValue is implementation-d
(UV056).

OL be the value of BufferLength.

11l termination is True for the current SQL-environment, then 1étWB be the length in

I/ is not the null value, then:

StrLen_or_Ind is set to 0 (zero).

Case:

i)

ii)

bn — null

ble 26,
ependent

bctets of

If TT does not indicate CHARACTER,\CHARACTER LARGE OBJECT, BINARY, BINARY

VARYING, or BINARY LARGE OBJEET, then TargetValue is set to TV.
Otherwise:

1) If TTis CHARACTER or CHARACTER LARGE OBJECT, then:

A) If TVis azero-length character string, then it is implementation-defined

(IA086) whether or not an exception condition is raised: data exd
zero-length character string (2200F).

B) (~ The General Rules of Subclause 6.14, “Character string retrieval”, aj
with TargetValue as TARGET, TV as VALUE, OL as TARGET OCTET |
and StrLen_or_Ind as RETURNED OCTET LENGTH.

2) If TTis BINARY, BINARY VARYING, or BINARY LARGE OBJECT, then thg
Rules of Subclause 6.15, “Binary string retrieval”, are applied with Targ
as TARGET, TV as VALUE, OL as TARGET OCTET LENGTH, and StrLen_or
RETURNED OCTET LENGTH.

eption —

e applied
ENGTH,

General
etValue
|Ind as

3) IfFCNis notless than zero, then let DV be TV and let DL be the length of TV in

octets.

4)  LetFLbe (FL+OL-NB).

5) IfFLislessthan DL, then —PN becomes the fetched parameter number associated
with the fetched parameter associated with S and FL, DV and DL become the
fetched length, data value, and data length, respectively, associated with the

fetched parameter number.
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Conformance Rules

None.
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Function

Retrieve the starting position of a string value within another string value, where the second string value
is represented by a Large Object locator.

Definition

Get Posi t | on(

St at pnent Handl e I'N | NTECER,
Locaf or Type I'N SMVALLI NT,
Sour pelLocat or I'N | NTECGER,
Sear phLocat or I'N | NTECER,
Sear thLiteral I N ANY,
SearphLiteral Length [IN | NTECGER,
Fronposi tion I'N | NTECER,
Local edAt ouT | NTEGER,

I ndi pat or Val ue ouT | NTEGER )
RETURNS SMALLI NT

Generdl Rules

1)  Let|S be the allocated SQL-statement identified by StatementHandle.

2) IftHereisaprepared statement associated with S,then an exception condition is raised: CI
conflition — function sequence error (HY010).

3) Ifthe value of LocatorType is not that of either CHARACTER LARGE OBJECT LOCATOR o
LARGE OBJECT LOCATOR from Table 7;“Codes used for application data types in SQL/CL
an ¢xception condition is raised: CLIspecific condition — invalid attribute identifier (HY0

4)  Let|SRCL be the Large Object lo€ator value in SourceLocator.

5) IfSRCL is not a valid Large Object locator, then an exception condition is raised: locator e
— ipwvalid specification (QF001).

6)  Let|SRCT be the actual-data type of the Large Object string on the server.

7)  IftHevalue of LocatorType is not consistent with SRCT (e.g.,a CHARACTER LARGE OBJECT
for A BINARY-EARGE OBJECT value), then an exception condition is raised: dynamic SQL ¢
datg type.transform function violation (0700B).

8) Casp:

a) If SRCL represents the null value, then

I-specific

BINARY
I”, then
D2).

kception

LOCATOR
rror —

b)

Case:

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

exception

ii) Otherwise, IndicatorValue is set to the appropriate “Code” for SQL NULL DATA in
Table 26, “Miscellaneous codes used in CLI”, the value of all other output arguments is
implementation-dependent (UV056), and no further rules of this Subclause are applied.

Otherwise:

i) IndicatorValue is set to 0 (zero).
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ii) Let SRCV be the actual value that is represented by SRCL.
9)  Let SLL be the value of SearchLiteralLength.
10) Case:
a) IfSLLis equal to zero, then:
i) Let SCHL be the Large Object locator value in SearchLocator.
ii) If SCHL is not a valid Large Object locator, then an exception condition is raised: locator
exception — invalid specification (0F001).
iii)  Let SCHT be the actual data type of the Large Object string on the server,
iv) If the value of LocatorType is not consistent with SCHT, then an exception copdition is
raised: dynamic SQL error — data type transform function violation (0700B).
V) If SCHL represents the null value, then an exception condition-is\raised: CLI-§pecific
condition — invalid attribute value (HY024).
vi) Let SCHV be the actual value that is represented by SCHL.
b) | Otherwise,
Case:
i) If SearchLiteral is a null pointer, then an eXception condition is raised: CLI-specific
condition — invalid attribute value (HY024).
ii) Otherwise, let SCHV be the value of‘that literal.

11) Let|FP be the value of FromPosition. Let SREVL be the length of SRCV (in characters if SREV is a

chafacter string and in octets if SRCV is a binary string).

12) If FPisless than 1 (one) or greater than SRCVL, then an exception condition is raised: CL{-specific

confition — invalid attribute value(HY024).
13) If FPis greater than 1 (one), then let SRCV be the value of

SUBBTRI NG ( SRCV FROM FP)

14) Cask:

b)

If SRCV contains a string MV of contiguous characters (if SRCV is a character string) o contigu-
ous octetS(if SRCV is a binary string) that is the same as the string of characters or pctets (as
appropriate) in SCHV then LocatedAt is set to the starting position (in characters or|octets, as

appropriate) of the first occurrence of MV within SRCV.

ﬂfhnrmiicp, LocatedAtis setto 0 (7prn)

Conformance Rules

None.
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Function

Get information about <general value specification>s supported by the implementation.

Definition

Get Sessi pnl nf o(

General Rules

1)

2)

3)

4)

5)

6)

7)
8)

9)

Conngcti onHandl e I N | NTECGER,

| nf ofType I'N SMVALLI NT,

| nf opal ue ouT ANY,

Buf f prLengt h I'N SMALLI NT,
StrihgLength ouT SMVALLI NT )

RETURNS SMALLI NT

Casg:

a) | IfConnectionHandle does notidentify an allocated SQLsconnection, then an exception pondition
is raised: CLI-specific condition — invalid handle (HYHHH).

b) | Otherwise:

i) Let C be the allocated SQL-connection’identified by ConnectionHandle.
ii) The diagnostics area associated.with C is emptied.

Cask:

a) | Ifthereis no established SQL{connection associated with C, then an exception condition is
raised: connection exceptiofn— connection does not exist (08003).

b) | Otherwise, let EC be thejéstablished SQL-connection associated with C.

If E[ is not the currentsSQL-connection, then the General Rules of Subclause 6.3, “Implicit set con-
necfion”, are applied'with EC as dormant SQL-connection.

Let|IT be the value-of InfoType.

If I'T is not.gneé of the codes in Table 29, “Codes and data types for session implementatioh inform-
atign”, thénan exception condition is raised: CLI-specific condition — invalid information|type
(HY096):

Let GVS be the value of <general value specification> in the same row as IT in Table 29, "Codes and
data types for session implementation information”.

Let SH be an allocated statement handle on C.
Let STMT be the character string:
SELECT UNI QUE GVS

FROM | NFORMATI ON_SCHEVA. TABLES  -- any table woul d do
WHERE 1 = 1 -- any predicate that is TRUE woul d do

Vis set to the single column value returned by the implicit invocation of ExecDirect with SH as the
value of StatementHandle, STMT as the value of StatementText, and the length of STMT as the value
of TextLength.
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10) Ifastatus condition, such as connection failure, is caused by the implicit invocation of ExecDirect,
then:

a)  The status records returned by ExecDirect on SH are returned on ConnectionHandle.

b)  This invocation of GetSessionInfo returns the same return code that was returned by the
implicit invocation of ExecDirect and no further Rules of this Subclause are applied.

11) Let BL be the value of BufferLength.

12) The General Rules of Subclause 6.14, “Character string retrieval”, are applied with InfoValue as
TARGET, Vas VALUE, BL as TARGET OCTET LENGTH, and Stringlength as RETURNED OCTET LENGTH.

Conforimance Rules

None.
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7.44 GetStmtAttr()

Function

Get the value of an SQL-statement attribute.

Definition

Get St nt A

Geners3

1)
2)
3)

4)

St at
Attr
Val u
Buf f
Stri
RETU

Let
Let

IfA
con|

Cas

a)

b)

c)

d)

tr (

enent Handl e | NTECGER,
but e | NTEGER,
<] ouTr ANY,

er Lengt h | NTEGER,
ngLengt h ouT | NTEGER )
RNS SMALLI NT

z22

=z

11 Rules

S be the allocated SQL-statement identified by StatementHandle.
A be the value of Attribute.

is not one of the code values in Table 17, “Codes used for statement attributes”, then an
dition is raised: CLI-specific condition — invalid attribute identifier (HY092).

SH

If Aindicates APD_HANDLE, then Valueéss set to the handle of the current application p
descriptor for S.

If A indicates ARD_HANDLE, then Value is set to the handle of the current applicatid
descriptor for S.

If A indicates IPD_HANDLE, then Value is set to the handle of the implementation p
descriptor associated with S.

If Aindicates IRD-HANDLE, then Value is set to the handle of the implementation row d
associated with'S.

If A indicates CURSOR SCROLLABLE, then
Case:

i) If the SQL/CLI implementation supports CLI scrollable cursors, then

pxception

arameter

nrow

hrameter

escriptor

f)

Case:

1)  Ifthe value of the CURSOR SCROLLABLE attribute of S is NONSCROLLABLE, then
Value is set to the code value for NONSCROLLABLE from Table 26, “Miscellaneous

codes used in CLI".

2)  Ifthevalue of the CURSOR SCROLLABLE attribute of Sis SCROLLABLE, then Value
is set to the code value for SCROLLABLE from Table 26, “Miscellaneous codes

used in CLI".

ii) Otherwise, an exception condition is raised: CLI-specific condition — optional feature

not implemented (HYC00).
If A indicates CURSOR SENSITIVITY, then

© ISO/IEC 2023 - All rights reserved

235


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

ISO/IEC 9075-3:2023(E)
7.44 GetStmtAttr()

236

g)

h)

Case:

i)

If the
Case:

1)

2)

SQL/CLI implementation supports CLI cursor sensitivity, then

If the value of the CURSOR SENSITIVITY attribute of S is ASENSITIVE, then Value
is set to the code value for ASENSITIVE from Table 26, “Miscellaneous codes used

in CLI".

If the value of the CURSOR SENSITIVITY attribute of S is INSENSITIVE, then Value

is set to the code value for INSENSITIVE from Table 26, “Miscellaneou

codes

ii)

Case:

i)

ii)

Case:

i)

3)

Otherwise, an exception condition is raised: CLI-specific condition — optiond
not implemented (HYC00).

If A indicates METADATA ID, then

If the

is set to the code value of that attribute from'Table 19, “Data types of attribufes”.

Otherwise, Value is set to the code value.for FALSE from Table 26, “Miscellane
used in CLI".

If A indicates CURSOR HOLDABLE, then

If the
Case:

1)

2)

3)

used in CLI”.

If the value of the CURSOR SENSITIVITY attribute of S is SENSITIVE, then Value

is set to the code value for SENSITIVE from Table 26, “Miscellaneous c¢
in CLI".

METADATA ID attribute for S has beensetby the SetStmtAttr routine, tl

SQL/CLI implemeéntation supports CLI cursor sensitivity, then

If the value’of the CURSOR HOLDABLE attribute of S is NONHOLDABLE
Value.is set to the code value for NONHOLDABLE from Table 26, “Miscg
codes'used in CLI".

Ifthe value of the CURSOR HOLDABLE attribute of Sis HOLDABLE, then
is set to the code value for HOLDABLE from Table 26, “Miscellaneous cq
in CLI”".

des used

| feature

nen Value

”

bus codes

then the
llaneous

the Value
des used

Otherwise, an exception condition is raised: CLI-specific condition — ir1valid

attribute value (HY024).

ii)

Case:

i)

ii)

Otherwise, an exception condition is raised: CLI-specific condition — optional feature
not implemented (HYC00).

If A indicates CURRENT OF POSITION, then

If there is no fetched rowset associated with §, then an exception condition is raised:
invalid cursor state (24000).

Otherwise, Value is set to the current position within the fetched rowset associated
with S.
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i) If A indicates NEST DESCRIPTOR, then
Case:

i) If the NEST DESCRIPTOR attribute for S has been set by the SetStmtAttr routine, then
Value is set to the code value of that attribute from Table 19, “Data types of attributes”.

ii) Otherwise, VALUE is set to the code value for FALSE from Table 26, “Miscellaneous
codes used in CLI”".

5) If A specifies an implementation-defined (IV051) statement attribute, then

Casp:

a) | Ifthe data type for the statement attribute is specified in Table 19, “Data type§ ofattributes”,
as INTEGER, then Value is set to the value of the implementation-defined (IV051) sfatement
attribute.

b) | Otherwise:
i) Let BL be the value of BufferLength.
ii) Let AV be the value of the implementation-defined ({¥051) statement attribite.

iii)  The General Rules of Subclause 6.14, “Character string retrieval”, are applied with Value
as TARGET, AV as VALUE, BL as TARGET OCTET LENGTH, and StringLength as RETURNED
OCTET LENGTH.

Conforimance Rules

None.
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7.45 GetSubString()

Function

Either retrieve a portion of a string value that is represented by a Large Object locator or create a Large
Object value at the server and retrieve a Large Object locator for that value.

Definition

Get SubSt

Geners3

1)
2)

3)
4)
5)
6)

7)

8)
9)

10)

238

St at
Loca
Sour
From
For L
Targ
Targ
Buf f
Stri
| ndi
RETU

Let

If th
con

If th
LAK
an ¢

Let

If Si
— 1

Let

If th
for
dat

i ng(

enent Handl e
or Type
Celocat or
Posi tion
engt h | NTEGER,
et Type SMALLI NT,
bt Val ue ot ANY,
brLengt h | | NTEGER,
hgLengt h auT | NTEGER
Cat or Val ue ouT | NTEGER )
RNS SVALLI NT

| NTEGER,
SMALLI NT,
| NTECGER,
| NTEGER,

Z2Z2zZ2z222

P

11 Rules

S be the allocated SQL-statement identified by:StatementHandle.

ere is a prepared statement associated withyS, then an exception condition is raised: C]1
ition — function sequence error (HY010);

e value of LocatorType is not that efleither CHARACTER LARGE OBJECT LOCATOR ot
'GE OBJECT LOCATOR from Table 7, “Codes used for application data types in SQL/CL
xception condition is raised: CLI-specific condition — invalid attribute value (HY024),

SRCL be the Large Objectlocator value in SourceLocator.

RCL is not a valid Large Object locator, then an exception condition is raised: locator e
nvalid specification(OF001).

ISRCT be the actual data type of the Large Object string on the server.

e value oflocatorType is not consistent with SRCT (e.g.,a CHARACTER LARGE OBJECT
h BINARY-LARGE OBJECT value), then an exception condition is raised: dynamic SQL é
1 type transform function violation (0700B).

I-specific

BINARY
I”, then

kception

LOCATOR
rror —

Let

TEbhe the value of TargetType

If TT is not equal to one of the values for CHARACTER, CHARACTER LARGE OBJECT, BINARY, BINARY
VARYING, BINARY LARGE OBJECT, CHARACTER LARGE OBJECT LOCATOR, or BINARY LARGE
OBJECT LOCATOR from Table 7, “Codes used for application data types in SQL/CLI”, then an
exception condition is raised: CLI-specific condition — invalid attribute value (HY024).

If SRCL is the null value, then

Case:

a)

If IndicatorValue is a null pointer, then an exception condition is raised: data exception — null

value, no indicator parameter (22002).
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Otherwise, IndicatorValue is set to the value of the “Code” for SQL NULL DATA from

Table 26,

“Miscellaneous codes used in CLI”, the values of all other output arguments are implementation-

dependent (UV056), and no further rules of this Subclause are applied.

11) Let OL be the value of BufferLength.

12) IfSRCL is not the null value, then:

a)
b)

<)

d)

g)
h)

IndicatorValue is set to 0 (zero).

Let SRCV be the large object value that is represented by SRCL.

It SRCV'1s a character string, then let SKCVL be the length of SKCV 1n characters; 1f.5]
binary string, then let SRCVL be the length of SRCV in octets.

Let FP be the value of FromPosition and let FL be the value of ForLength.

If atleast one of the following is true, then an exception condition is raisedCLI-specific
— invalid attribute value (HY024).

i) FPisless than 1 (one).
ii) FL is less than 1 (one).
iii)  FP+FL-1 is greater than SRCVL.

Let RV be the value of the string that starts at position FP and ends at position FP+}
SRCV (where the positions are in characters or,o¢ctets, as appropriate).

Let RVL be the number of octets in RV.
Case:
i) If TT indicates CHARACTER ox CHARACTER LARGE OBJECT, then:

1) IfRVis azero-lengthicharacter string, then it is implementation-define
whether or not an-exception condition is raised: data exception — zero|
character string-(2200F).

RCV is a

condition

[L-1in

1 (IA085)
-length

2)  The Genefral Rules of Subclause 6.14, “Character string retrieval”, are applied with

TargetValue as TARGET, RV as VALUE, OL as TARGET OCTET LENGTH, ar
RETYURNED OCTET LENGTH.

d RVL as

ii) If TTindicates BINARY, BINARY VARYING, or BINARY LARGE OBJECT, then the General

Rules of Subclause 6.15, “Binary string retrieval”, are applied with TargetVal
TARGET, RV as VALUE, OL as TARGET OCTET LENGTH, and RVL as RETURNED,
LENGTH.

iiiy  Otherwise, set TargetValue to the value of a Large Object locator that repres

Lie as
OCTET

bnts the

value RV at the server.

Conformance Rules

None.
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7.46 GetTypelnfo()

Function

Get information about one or all of the predefined data types supported by the SQL/CLI implementation.

'sor state

used in
en an

Ssociated

br which

Definition

Get Typel hf o (

St at prent Handl e IN | NTEGER,
Dat aflype I'N SMVALLI NT )
RETURNS SMALLI NT

General Rules

1)  Let|S be the allocated SQL-statement identified by StatementHandle.

2) Ifapopen CLI cursor is associated with S, then an exception condition is raised: invalid cu
(24D00).

3) Let[D be the value of DataType.

4) If D|is not the code value corresponding to ALL TYPES\in Table 26, “Miscellaneous codes
CLIf, and is not one of the code values in Table 32,%Codes used for concise data types”, th
exception condition is raised: CLI-specific condition— invalid data type (HY004).

5) Let|Cbe the allocated SQL-connection with which S is associated.

6) Let|[ECbe the established SQL-connection-associated with C and let SS be the SQL-server a
with EC.

7)  Let|TYPE_INFO be a table, with a definition and description as specified below, that contains a row
for pach predefined data type supported by SS. For all supported predefined data types f
more than one name is suppoérted, it is implementation-defined (IA088) whether TYPE_INF(

hgle row or a row for.each supported name.

contains

240

ATE TABLE TYPE-INFO (

TYPE_NAMVE CHARACTER VARYI NG(128) NOT NULL
PRI MARY KEY,

DATA_TYPE SMALLI NT NOT NULL,

COLUMN( S| ZE | NTEGER,

LI TERAL PREFI X CHARACTER VARYI NG( 128) ,

LI TERAL_SUFFI X CHARACTER VARYI NG( 128),

CREATE_PARAMS CHARACTER VARYI NG( 128)
CHARACTER SET SQ TEXT,

NULLABLE SMALLI NT NOT NULL
CHECK ( NULLABLE IN (0, 1, 2) ),

CASE_SENSI TI VE SMALLI NT NOT NULL
CHECK ( CASE_SENSITIVE IN (0, 1) ),

SEARCHABLE SMALLI NT NOT NULL

CHECK ( SEARCHABLE IN (0, 1, 2, 3) ),
UNSI GNED_ATTRI BUTE  SMALLI NT

CHECK ( UNSI GNED_ATTRIBUTE IN (O 1)

OR UNSI GNED_ATTRI BUTE |'S NULL),

FI XED PREC_SCALE ~ SMALLINT NOT NULL

CHECK ( FI XED_PREC SCALE IN (O, 1)),
AUTO UNI QUE_VALUE  SMALLINT NOT NULL

CHECK ( AUTO UNI QUE_VALUE IN (O, 1)),
LOCAL_TYPE_NAME CHARACTER VARYI NG( 128)

CHARACTER SET SQL_TEXT,
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M NI MUM_SCALE I NTEGER,
MAXI MUM_SCALE I NTEGER,
SQL_DATA_TYPE SMALLI NT NOT NULL,

SQL_DATETIME_SUB  SMALLI NT
CHECK ( SQL_DATETI ME_SUB I N
(1, 2, 3, 4, 5 6 7, 8 9, 10, 11, 12, 13)
OR SQL_DATETI ME_SUB |'S NULL),
NUM_PREC_RADI X | NTEGER,
| NTERVAL_PRECI SI ON  SMALLI NT )

8) The description of the table TYPE_INFO is:

a)

b)

d)

g)
h)

The value of TYPE NAME is the name of the data type If mn]ﬁp]p names are suppo rted for

this data type and TYPE_INFO contains only a single row for this data type, then itis imple-
mentation-defined (IV202) which of the names is in TYPE_NAME.

The value of DATA_TYPE is the code value for the predefined data type as defined in[Table 32,
“Codes used for concise data types”.

The value of COLUMN_SIZE is:

i) The null value if the data type has neither a length nor aprecision.

ii) The maximum length in characters for a characterstring type.

iii)  The maximum or fixed precision, as appropriate, for a numeric data type.

iv) The maximum or fixed length in positions;as appropriate, for a datetime or |nterval
data type.

v) Animplementation-defined (IV203).value for an implementation-defined (IEP02) data
type that has a length or a precision.

The value of LITERAL_PREFIX is the character string that shall precede the data type value
when a <literal> of this data type.isispecified. The value of LITERAL_PREFIX is the qull value
if no such string is required.

The value of LITERAL_SUFFIX s the character string that shall follow the data type vdlue when
a <literal> of this data type'is specified. The value of LITERAL_SUFFIX is the null value if no
such string is required:

The value of CREATE_PARAMS is a comma-separated list of specifiable attributes for the data
type in the ordetih which the attributes may be specified. The attributes <length>, <pfecision>,
<scale>, and.<time fractional seconds precision> appear in the list as LENGTH, PRECISION,

SCALE, and'PRECISION, respectively. The appearance of attributes in implementatiop-defined
(IE0Q2) data types is implementation-defined (IV209).

Thewvalue of NULLABLE is 1 (one).

£FOCACT CONCITIYIT o 1L

ThC va}uc vUlhUAoL_oLINOITIVL IS 1 kUllC) lf thc data tyPC ib [} Lhcll aLtCl Dtl 1115 ‘l'._ypc d ld the
default collation for its implementation-defined (IV210) implicit character set would result
in a case sensitive comparison when two values with this data type are compared. Otherwise,
the value of CASE_SENSITIVE is 0 (zero).

Refer to the <comparison predicate>, <between predicate>, <in predicate>, <null predicate>,
<quantified comparison predicate>, and <match predicate> as the basic predicates. If the data
type can be the data type of an operand in the <like predicate>, thenlet V1 be 1 (one); otherwise
let V1 be 0 (zero). If the data type can be the data type of a column of a <row value constructor
predicand> immediately contained in a basic predicate, then let V2 be 2; otherwise let V2 be
0 (zero). The value of SEARCHABLE is (VI+V2).

The value of UNSIGNED_ATTRIBUTE is

© ISO/IEC 2023 - All rights reserved 241


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

ISO/IEC 9075-3:2023(E)
7.46 GetTypelnfo()

k)

D

p)

a)

242

Case:

i) If the data type is unsigned, then 1 (one).

ii) If the data type is signed, then 0 (zero).

iii)  Ifasignis not applicable to the data type, then the null value.
The value of FIXED_PREC_SCALE is

Case:

1) Ifth\, data t_yl.}b iS-arexactRtreriew lth a f;Abd Pt eeiston aud o\,al\,, ‘\:h\,u 4 ( )ne).

ii) Otherwise, 0 (zero).

The value of AUTO_UNIQUE_VALUE is

Case:

i) If a column of this data type is set to a value unique among alf rows of that cplumn
when a row is inserted, then 1 (one).

ii) Otherwise, 0 (zero).

The value of LOCAL_TYPE_NAME is an implementation-defined (IV056) localized representation

of the name of the data type, intended primarily for display purposes. The value of

LOCAL_TYPE_NAME is the null value if a localized representation is not supported.

The value of MINIMUM_SCALE is:

i) The null value if the data type hasmneither a scale nor a fractional seconds precision.

ii) The minimum value of the scalefor a data type that has a scale.

iii)  The minimum value of thefractional seconds precision for a data type that Has a frac-
tional seconds precisiomn;

The value of MAXIMUM_:SCALE is:

i) The null value ifthe data type has neither a scale nor a fractional seconds precision.

ii) The maximium value of the scale for a data type that has a scale.

iii)  The maximum value of the fractional seconds precision for a data type that Has a frac-
tional seconds precision.

The value of SQL_DATA_TYPE is the code value for the predefined data type as defiped in

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

The value £ SQL-DATETIME-SUB-is

Case:

i) If the data type is a datetime type, then the code value for the datetime type as defined

in Table 8, “Codes associated with datetime data types in SQL/CLI".

ii) If the data type is an interval type, then the code value for the interval type as defined

in Table 9, “Codes associated with <interval qualifier> in SQL/CLI".
iii) Otherwise, the null value.
The value of NUM_PREC_RADIX is

Case:
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i) If the value of PRECISION is the value of a precision, then the radix of that precision.
ii) Otherwise, the null value.

s)  The value of SQL_INTERVAL_PRECISION is

Case:
i) If the data type is an interval type, then <interval leading field precision>.
ii) Otherwise, the null value.

9) Caspgs

a) | IfDis the code value corresponding to ALL TYPES in Table 26, “Miscellaneous-codes used in
CLI”, then let P be the character string

SELECT *

FROM TYPE_I NFO
ORDER BY DATA TYPE

b) [ Otherwise, let P be the character string

SELECT *
FROM TYPE_I NFO
VWHERE DATA_TYPE = d

10) ExecDirectis implicitly invoked with S as the value of StatementHandle, P as the value of Sfatement-
Text, and the length of P as the value of TextLength.

Conforimance Rules

None.
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7.47 MoreResults()

Function

Determine whether there are more result sets available on a statement handle and, if there are, initialize
processing for those result sets.

Definition

Mor eResu
St at
RETU

Geners3

1)
2)

3)

4)

5)
6)

Let

If tH
dat

Cas

a)

b)

b)
Let

Cas

ts (
errent Handl e I'N | NTEGER )
RNS SMVALLI NT

11 Rules

S be the allocated SQL-statement identified by StatementHandle:

ere is no executed SQL-statement associated with §, then a dompletion condition is r:
1 — no additional result sets returned (02001).

SH

Ifthere is no CLI cursor associated with S and there‘exists an implementation-define
capability to support that situation, then implementation-defined (IA098) rules are
and no further General Rules of this Subclause are evaluated.

If there is no CLI cursor associated with.S, then an exception condition is raised: CL
condition — function sequence errory{HY010).

Otherwise, let CR be the CLI cursor associated with S.
R is currently open, then:

The General Rules of Stibclause 15.4, “Effect of closing a cursor”, in [SO/IEC 9075-2, aj
with CR as CURSOR and DESTROY as DISPOSITION.

Any fetched row associated with S is removed from association with S.
RSS be the result set sequence that was returned by the executed statement associate
:

If RSS is not empty, then:

hised: no

1 (1IA098)
bvaluated

-specific

e applied

d with S.

i) The General Rules of Subclause 6 A "lmp]ir‘if CLI prnr‘ndnrn] result rnrcnr"l a1

e applied

b)

with S as ALLOCATED STATEMENT and RSS as RESULT SET SEQUENCE.

ii) A completion condition is raised: successful completion (00000).

Otherwise, a completion condition is raised: no data — no additional result sets returned

(02001).

Conformance Rules

244

None.
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7.48 NextResult()

Function

Determine whether there are more result sets available on a statement handle and, if there are, initialize
processing for the next result set on a separate statement handle.

Definition

Next Resu| t (
St at pnent Handl el |
St at prent Handl e2 |
RETURNS SMALLI NT

| NTEGER,
| NTEGER )

Z2

General Rules

1)  Let|S1 be the allocated SQL-statement identified by StatementHandleq.

2) Ifthereis no executed SQL-statement associated with S1, then‘@completion condition is raised: no
datq — no additional result sets returned (02001).

3) Let[SZ be the allocated SQL-statement identified by StateémentHandle2.

4)  Ifthereisaprepared statement associated with S2,then an exception condition is raised: CLI-specific
confition — function sequence error (HY010).

5) Let|RSS be the result set sequence that was returned by the executed statement associategl with S1.
6) Casp:
a) | IfRSSis not empty, then:

i) The General Rules pf:Subclause 6.7, “Implicit CLI procedural result cursor”, arle applied
with S2 as ALLOCATED STATEMENT and RSS as RESULT SET SEQUENCE.

ii) A completion condition is raised: successful completion (00000).

b) | Otherwise, a completion condition is raised: no data — no additional result sets retyrned
(02001).

Conforimance Rules

None:
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7.49 NumResultCols()

Function

Get the number of result columns.

Definition
NunmResul [ Col s (
St at prent Handl e IN | NTECER,
Col umCount ouT SMVALLI NT )
RETURNS SMALLI NT
General Rules
1)  Let|S be the allocated SQL-statement identified by StatementHandle.
2) Casp:
a) | Ifthereis no prepared or executed statement associated'with S, then an exception ¢ondition
is raised: CLI-specific condition — function sequence ervor (HY010).
b) | Otherwise,let D be the implementation row deseriptor associated with Sand let N be|the value
of the TOP_LEVEL_COUNT field of D.
3) ColpmnCountis setto N.

Conforimance Rules

246

Non

e.
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7.50 ParamData()

Function

Process a deferred parameter value.

Definition
Par anDat p (

St at prent Handl e IN | NTECER,

Val up QUT ANY )

RETURNS SMALLI NT
General Rules
1)  Let|S be the allocated SQL-statement identified by StatementHandle.
2) Casp:

a) | Ifthereis no deferred parameter number associated with'S, then an exception cong

b)
3) Let

TOP_LEVEL_COUNT field of APD.

4)  For
a)

raised: CLI-specific condition — function sequence error (HY010).
Otherwise, let DPN be the deferred parameter niimber associated with S.

APD be the current application parameter desecriptor for S and let N be the value of th

each of the first N item descriptor areas NIDA in APD:

If the OCTET_LENGTH_POINTER fi€ld of NIDA has the same non-zero value as the |
ATOR_POINTER field of IDA, then SHARE is true for NIDA; otherwise, SHARE is false

Case:

i) If SHARE is truefor NIDA and the value of the commonly addressed host varig
appropriaté{Code” for SQL NULL DATA in Table 26, “Miscellaneous codes usg
then NULLis true for NIDA.

ii) If SHARE is false for NIDA, INDICATOR_POINTER is not zero, and the value o
variable addressed by INDICATOR_POINTER is the appropriate “Code” for S

iii)_ )" Otherwise, NULL is false for NIDA.

b)

ition is

NDIC-
for NIDA.

ble is the
din CLI”,

the host
DL NULL

DATA in Table 26, “Miscellaneous codes used in CLI”, then NULL is true for MIDA.

TENTITT s folon o NJIDA OCTET TENCTH DOINTER sc ot N (o) o d +1 o

the host

> N
TTTIVULL IS TAISCTOT IVIDZT, UG T L T _DLINO T T T UV T EHICTS TTUT U CZ4CT U7, aRtthe-vardeo

variable addressed by OCTET_LENGTH_POINTER is the appropriate “Code” for SQL NULL
DATA in Table 26, “Miscellaneous codes used in CLI”, then DEFERRED is true for NIDA; other-

wise, DEFERRED is false for NIDA.

5) For each item descriptor area for which DEFERRED is true in the first N item descriptor areas of
APD for which LEVEL is 0 (zero), refer to the corresponding <dynamic parameter specification>
value as a deferred parameter value.

6) LetIDA be the DPN-th item descriptor area of APD and let PT and DP be the values of the TYPE and
DATA_POINTER fields, respectively, of IDA.

7)  Ifthere is no parameter value associated with DPN, then

©ISO/IEC 2
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8)
9)
10)
11)

248

Case:

a)

b)

Let
Let
Let

Cas

If there is a DATA_POINTER value associated with DPN, then an exception condition is raised:
CLI-specific condition — function sequence error (HY010).

Otherwise:

i)
ii)

iii)

Value is set to DP.

DP becomes the DATA_POINTER value associated with DPN.

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

SH

i)

needed (HYHHG).

Case:

1)

IPD be the implementation parameter descriptor associated with S.
C be the allocated SQL-connection with which S is associated.
V be the parameter value associated with DPN.

If Vis not the null value, then:

If PT indicates CHARACTER, then:

A)  LetLObethe parameterlength associated with DPN and let L be thp number
of characters of V wholly contained in the first LO octets of V.

B) IfL exceeds the implemerntation-defined (IL001) maximum length value
for the CHARACTER:data type, then an exception condition is raiged: CLI-
specific condition.=~ invalid string length or buffer length (HY090)

2) If PT indicates CHARACTER LARGE OBJECT, then:

A) LetLObeithe parameter length associated with DPN and let L be the number
of charaeters of VV wholly contained in the first LO octets of V.

B) If L exceeds the implementation-defined (IL002) maximum length value
for the CHARACTER LARGE OBJECT data type, then an exception fondition
is raised: CLI-specific condition — invalid string length or buffer ldngth
(HY090).

3).~ If PT indicates BINARY, then:

A)  Let LO be the parameter length associated with DPN and let L be the min-
imum of LO and the length of Vin octets.

B) If L exceeds the implementation-defined (IL003) maximum length value
for the BINARY data type, then an exception condition is raised: CLI-specific
condition — invalid string length or buffer length (HY090).

4) If PT indicates BINARY VARYING, then:

A)

B)

Let LO be the parameter length associated with DPN and let L be the min-

imum of LO and the length of Vin octets.

If L exceeds the implementation-defined (IL007) maximum length value
for the BINARY VARYING data type, then an exception condition is raised:
CLI-specific condition — invalid string length or buffer length (HY090).
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Otherwise, let SV be the null value.

5)

6)
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If PT indicates BINARY LARGE OBJECT, then:

A)

B)

Let LO be the parameter length associated with DPN and let L be the min-
imum of LO and the length of V in octets.

If L exceeds the implementation-defined (IL004) maximum length value
for the BINARY LARGE OBJECT data type, then an exception condition is
raised: CLI-specific condition — invalid string length or buffer length (HY090).

Otherwise, let L be zero.

D epresented by th

nd SCALE fields of IDA.

12) Let|TDT be the effective data type of the DPN-th <dynamic parameter specification> as represented
by the values of the TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL.CODE, DATE-
TIME_INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTERCSET_SCHEMA, JHARAC-

_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,

R_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and.SCOPE_NAME fields of the

-th item descriptor area of IPD.

13) Let|SDT be the effective data type of the DPN-th parameter asgqepresented by the values of the TYPE,
[GTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE{DATETIME_INTERVAL_PREC|SION,

CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA{CHARACTER_SET_NAME,

USH
SC(
are

14) Cas
a)
b)

R_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPH NAME,
PE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME fields in the corresponding item dg¢scriptor

h of APD.

SH

If SDT is a locator type, then let TWbe the value SV.
If SDT and TDT are predefinedtypes, then

i)

Case:

1)

If the <cast’specification>

CAST\( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.13, “<cast specification>”,
in ISO/IEC 9075-2, and there is an implementation-defined (1A184) co([wersion

from type SDT to type TDT, then thatimplementation-defined (1A184) ¢

nversion

is effectively performed, converting SV to type TDT, and the result is thg value TV

of the i-th bound target.

© ISO/IEC 2023 - All rights reserved
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Utherwise:

A)

B)

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

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

Let TV be the value obtained, with data type TDT, by effectively performing
the <cast specification>

CAST ( SV AS TDT )
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15) Let

16)

250

NOTE 51 — It is implementation-dependent whether the establishment of
at this time or during the preceding invocation of PutData.

TV occurs

Let UDT be the effective data type of the actual DPN-th <dynamic parameter specifica-
tion>, defined to be the data type represented by the values of the TYPE, LENGTH,
PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION,
CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,
SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME fields that would automatically
be set in the DPN-th item descriptor area of IPD if POPULATE IPD was True for C.

Case:

1)

2)

If the <cast specification>

CAST ( TV AS UDT )

does not conform to the Syntax Rules of Subclause 6.13, “<east-specifi
in ISO/IEC 9075-2, and there is an implementation-defin€d (1A184) conversion
from type SDT to type UDT, then thatimplementation-defined (IA184) cgnversion
is effectively performed, converting SV to type UDT,@nd the result is the value

TV of the i-th bound target.

Otherwise:

A)

B)

%

valieof MAX(PN).
If DPN is not equal to HPN, then:

a)
b)

c)

d)

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

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

If the <cast specification>
CAST ( TV AS-UDT )

does notconform to the General Rules of Subclause 6.13, “<cast
tion>*xin ISO/IEC 9075-2, then an exception condition is raised i

tion>",

ecifica-
lynamic

pecifica-
n accord-

ance-with the General Rules of Subclause 6.13, “<cast specification>", in

ISO/IEC 9075-2.
The <cast specification>
CAST ( TV AS UDT )

is effectively performed and is the value of the DPN-th dynamic p

PV be’the parameter number associated with a deferred parameter value and let HP]

brameter.

V be the

Let NPN be the lowest value of PN for which DPN < NPN < HPN.

Let DP be the value of the DATA_POINTER field of the NPN-th item descriptor area of APD for
which LEVEL is 0 (zero).

NPN becomes the deferred parameter number associated with S and DP becomes the
DATA_POINTER value associated with the deferred parameter number.

An exception condition is raised: CLI-specific condition — dynamic parameter value needed
(HYHHG).
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17) If DPN is equal to HPN, then:

a) DPN is removed from association with S.

b) Case:
i) If there is a select source associated with S, then let SS be the select source associated
with S.
ii) Otherwise:

1)  Let SS be the statement source associated with S.

2)  SSisremoved from association with S.

c) | The General Rules of Subclause 6.5, “Executing a statement”, are applied with'S as ALLOCATED
STATEMENT, P as PREPARED STATEMENT, and “ParamData” as INVOKER.

Conforimance Rules

None.
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7.51 Prepare()

Function

Prepare a statement.

Definition
Pr epare
St at prent Handl e IN | NTECER,
St at pnent Text I'N CHARACTER(L) ,
Text Length IN | NTEGER )
RETURNS SMALLI NT
where L Has a maximum value equal to the implementation-defined (IL006) maximum length of 4 variable-
length chiaracter string.
Generdl Rules
1)  Let|S be the allocated SQL-statement identified by StatementHandle.
2)  Let|TL be the value of TextLength.
3)  Let[ST be the value of StatementText.
4) Thq General Rules of Subclause 6.4, “Preparing a\statement”, are applied with S as ALLOGATED
STATEMENT, ST as STATEMENT TEXT, TL as-FEXT LENGTH, and “Prepare” as INVOKER, rdsulting
in B
5) Pis|prepared and the prepared statement is associated with S.
Conformance Rules
None.

252
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7.52 PrimaryKeys()

Function

Return a result set that contains a list of the column names that comprise the primary key for a single
specified table stored in the information schemas of the connected data source.

Definition

Pri maryKeys (

St at prrent Handl e I N | NTEGER,

Cat a| ogNane I N CHARACTER( L1),
NamelLengt hl I N SMALLI NT,
SchepaNane I N CHARACTER(L2),
Nane| engt h2 I N SMALLI NT,

Tabl gNarme I N CHARACTER( L3),
Narmelengt h3 I N SMALLI NT )

RETURNS SMALLI NT

where eath of L1, L2, and L3 has a maximum value equal to the implementation-defined (IL006) fnaximum

length ofla variable-length character string.

General Rules

1)
2)

3)
4)

5)

6)

7)

8)
9)

Let[S be the allocated SQL-statement identified by~StatementHandle.

If an open CLI cursor is associated with S, then‘an exception condition is raised: invalid cuysor state
(24000).

Let|C be the allocated SQL-connection with which § is associated.

Let|EC be the established SQL-connhection associated with C and let SS be the SQL-server pn that
conpnection.

Let|PRIMARY_KEYS_QUERY be'a table, with the definition:

CREATE TABLE PRI MARY.KEYS QUERY (

TABLE_CAT CHARACTER VARYI NG( 128),
TABLE_SCHEM CHARACTER VARYI NG( 128) NOT NULL,
TABLE_NANE CHARACTER VARYI NG(128) NOT NULL,
COLUVN_NANE CHARACTER VARYI NG(128) NOT NULL,
ORDI NAL_POSI TI ON SMALLI NT NOT NULL,

PK_NANE CHARACTER VARY! NG(128) )

Let|PKSTepresent the set of rows in SS’s Information Schema TABLE_CONSTRAINTS view where
the value of CONSTRAINT_TYPE is 'PRIMARY KEY".

Let PK_COLS represent the set of rows that define the columns within an individual primary key
row in PKS. These rows are formed by a natural inner join on the values in the CONSTRAINT_CATA-
LOG, CONSTRAINT_SCHEMA, and CONSTRAINT_NAME columns between a row in PKS and the
matching row or rows in S§S’s Information Schema KEY_COLUMN_USAGE view.

Let PKS_COLS represent the set of rows in the combination of all PK_COLS sets.
PRIMARY_KEYS_QUERY contains a row for each row in PKS_COLS where:

a) Let SUP be the value of Supported that is returned by the execution of GetFeaturelnfo with
FeatureType = 'FEATURE' and Featureld = 'C041’' (corresponding to the feature 'Information
Schema metadata constrained by privileges in CLI').
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b)

Case:

i) If the value of SUP is 1 (one), then PRIMARY_KEYS_QUERY contains a row for
column of the primary key for a specific table in SS’s Information Schema
TABLE_CONSTRAINTS view.

each

ii) Otherwise, PRIMARY_KEYS_QUERY contains a row for each column of the primary key
for a specific table in SS’s Information Schema TABLE_CONSTRAINTS view in accordance

with implementation-defined (IW063) authorization criteria.

10) For each row of PRIMARY_KEYS_QUERY:

11)
12)

13)

14)

15)

16)

254

a) | Ifthe SQL-implementation does not support catalog names, then TABLE_CAT is setfo the null
value; otherwise, the value of TABLE_CAT in PRIMARY_KEYS_QUERY is the value of the
TABLE_CATALOG column in PKS.

b) | The value of TABLE_SCHEM in PRIMARY_KEYS_QUERY is the value of thée-TABLE_SCHEMA
column in PKS.

c) | Thevalue of TABLE_NAME in PRIMARY_KEYS_QUERY is the value(©f the TABLE_NAMIE column
in PKS.

d) | The value of COLUMN_NAME in PRIMARY_KEYS_QUERY isthe value of the COLUMN| NAME
column in PKS_COLS.

e) | The value of ORDINAL_POSITION in PRIMARY_KEYS QUERY is the value of the
ORDINAL_POSITION column in PKS_COLS.

f) | The value of PK_NAME in PRIMARY_KEYS_QUERY is the value of the CONSTRAINT_NAME
column in PKS.

LetfNL1, NL2,and NL3 be the values of NameLength1, NameLength2, and NameLength3, redpectively.

Let|CATVAL, SCHVAL, and TBLVAL be thealues of CatalogName, SchemaName, and TablefName,

respectively.

If the METADATA ID attribute of'S-is TRUE, then:

a) | If CatalogName is a nullpointer and the value of the CATALOG NAME information type from
Table 28, “Codes and data types for implementation information”, Y, then an exception fondition
is raised: CLI-specific condition — invalid use of null pointer (HY009).

b) | If SchemaName is a null pointer, then an exception condition is raised: CLI-specific ¢ondition
— invalid uSe of null pointer (HY009).

If TableName-is a null pointer, then an exception condition is raised: CLI-specific condition |— invalid

uselof nulbpointer (HY009).

If CatalogNameisanull pointerthen Nl 1is set tozero 1 SchemaNameisanullpointerthen NL2

is set to zero. If TableName is a null pointer, then NL3 is set to zero.

Case:

a) IfNL1is not negative, then let L be NL1.

b) If NL1 indicates NULL TERMINATED, then let L be the number of octets of CatalogName that
precede the implementation-defined (IV030) null character that terminates a C character
string.

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).
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Let CATVAL be the first L octets of CatalogName.

Case:

a) If NLZis not negative, then let L be NL2.

b) If NLZ indicates NULL TERMINATED, then let L be the number of octets of SchemaName that
precede the implementation-defined (IV030) null character that terminates a C character
string.

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090)

Let[SCHVAL be the first L octets of SchemaName.

Casp:

a) | If NL3is not negative, then let L be NL3.

b) | If NL3 indicates NULL TERMINATED, then let L be the number of octets of TableNamne that
precede the implementation-defined (IV030) null character that.términates a C chdracter
string.

c) | Otherwise, an exception condition is raised: CLI-specific.éondition — invalid string length or
buffer length (HY090).

Let|[TBLVAL be the first L octets of TableName.

Casp:

a) | Ifthe METADATA ID attribute of S is TRUE, then:

i) Case:
1)  Ifthe value of NL1 is«zero, then let CATSTR be a zero-length string.
2)  Otherwise,
Case:
A) IfSUBSTRING(TRIM' CATVAL') FROM 1 FOR 1) = '"' and if SU§-
STRI NG TRI M ' CATVAL' ) FROM CHAR LENGTH( TRI M' CATVAL' ))| FOR 1)
= ' "', then let TEMPSTR be the value obtained from evaluating:
SUBSTRI NG TRI M'' CATVAL' ) FROM 2
FOR CHAR LENGTH(TRI M' CATVAL')) - 2)
and let CATSTR be the character string:
TABLE_CAT = ' TEMPSTR AND
B) Otherwise, let CATSTR be the character string:
UPPER( TABLE_CAT) = UPPER(' CATVAL') AND
ii) Case:
1)  Ifthe value of NLZ is zero, then let SCHSTR be a zero-length string.
2)  Otherwise,
Case:
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20)

21)

256

b)

A) IfSUBSTRING(TRIM' SCHVAL') FROM 1 FOR 1) = '"' and if SUB-

STRING( TRI M ' SCHVAL' ) FROM CHAR LENGTH( TRI M' SCHVAL' ))
= '"', thenlet TEMPSTR be the value obtained from evaluating:

SUBSTRI NG TRI M'' SCHVAL' ) FROM 2
FOR CHAR _LENGTH(TRI M' SCHVAL')) - 2)

and let SCHSTR be the character string:

TABLE_SCHEM = ' TEMPSTR AND

R) Otherwise let SCHSTR he the character ering-

iii)

Otherwise:

i)

UPPER( TABLE_SCHEM) = UPPER(' SCHVAL') AND

Case:
1)  If the value of NL3 is zero, then let TBLSTR be a zero-length string.
2)  Otherwise,

Case:

A) IfSUBSTRI NG TRI M ' TBLVAL') FROM.L-FOR 1) = '"' and if SUR
STRING( TRI M ' TBLVAL' ) FROM CHAR LENGTH( TRI M' TBLVAL'))
= '"' thenlet TEMPSTR be the yalue obtained from evaluating:

SUBSTRI NG TRI M'' TBLVAL' ) £RGM 2
FOR CHAR_LENGTH( TRI M ATBLVAL')) - 2)

and let TBLSTR be the gharacter string:

TABLE_NAME = ' TEMPSTR AND

B) Otherwise, let:TBLSTR be the character string:

UPPER( TABLE_NAME) = UPPER(' TBLVAL') AND

If the value.0Of NL1 is zero, then let CATSTR be a zero-length string; otherwise, 16
be the character string:

TABLENCAT = ' CATVAL' AND

If'the value of NLZ2 is zero, then let SCHSTR be a zero-length string; otherwise, 16
be the character string:

FOR 1)

FOR 1)

et CATSTR

tSCHSTR

TABLE SCHEM = ' SCHVAL' AND

iii)

If the value of NL3 is zero, then let TBLSTR be a zero-length string; otherwise, let TBLSTR

be the character string:

TABLE_NAME = ' TBLVAL' AND

Let PRED be the result of evaluating:

CATSTR | |

[| SCHSTR || * ' || TBLSTR || " " || 1=1

Let STMT be the character string:

SELECT *

© ISO/IEC 2023 - All rights reserved


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

ISO/IEC 9075-3:2023(E)
7.52 PrimaryKeys()

FROM PRI MARY_KEYS_QUERY
WHERE PRED
ORDER BY TABLE CAT, TABLE SCHEM TABLE_NAME, ORDI NAL_PCSI TI ON

22) ExecDirect is implicitly invoked with S as the value of StatementHandle, STMT as the value of
StatementText, and the length of STMT as the value of TextLength.

Conformance Rules

None.
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Function

Provide a deferred parameter value.

Definition

Put Dat a
St at prrent Handl e I N | NTECER,
Dat a IN  ANY,
StrLen_or _Ind IN | NTEGER )
RETURNS SMALLI NT

General Rules

1)  Let|S be the allocated SQL-statement identified by StatementHandle:

2) Casp:

a) | Ifthereis no deferred parameter number associated with S, then an exception condition is
raised: CLI-specific condition — function sequence-error (HY010).
b) | Otherwise, let DPN be the deferred parameter number associated with S.

3) IftHereis no DATA_POINTER value associated with DPN, then an exception condition is rajised: CLI-
spegific condition — function sequence error(HY010).

4)  Let|APD be the current application parameter descriptor for S.

5)  Let|PT be the value of the TYPE field. of the DPN-th item descriptor area of APD for which|LEVEL is
0 (Zero).

6) Let{IVbe the value of StrLen-or-Ind.

7)  Ifthereis a parameter value-associated with DPN and PT does notindicate CHARACTER, CHARACTER
LARGE OBJECT, BINARY, BINARY VARYING, or BINARY LARGE OBJECT, then an exceptionlis raised:
CLI}specific condition,=— non-string data cannot be sent in pieces (HY019).

8) Casp:

a) | IfIVisthe appropriate “Code” for SQL NULL DATA in Table 26, “Miscellaneous codes used in
CLI”ythen let Vbe the null value.

b) I'PT indicates CHARACTER or CHARACTER LARGE ORJECT then:
i) Case:

1) IfIVis not negative, then let L be IV.

2) IfIVindicates NULL TERMINATED, then let L be the number of octets in the
characters of Data that precede the implementation-defined (IV030) null character
that terminates a C character string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid string
length or buffer length (HY090).

ii) Let Vbe the first L octets of Data.
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If PT indicates BINARY, BINARY VARYING, or BINARY LARGE OBJECT, then:
i) Case:

1)  IfIVis not negative, then let L be IV.

2)  Otherwise, an exception condition is raised: CLI-specific condition — invalid

attribute value (HY024).
ii) Let V be the first L octets of Data.

Otherwise, let V be the value of Data.

IfV
dyn

If th

b)

If th

Cas

b)

is not a valid value of the data type indicated by PT, then an exception condition is'rajsed:
amic SQL error — using clause does not match dynamic parameter specifications{(97041).
ere is no parameter value associated with DPN, then:
V becomes the parameter value associated with DPN.
If Vis not the null value and PT indicates CHARACTER, CHARACTER LARGE OBJECT} BINARY,
BINARY VARYING, or BINARY LARGE OBJECT, then L becomes th€ parameter length associated
with DPN.
ere is a parameter value associated with DPN, then
e
If Vis the null value, then:
i) DPN is removed from association with'S.
ii) Any statement source associated with S is removed from association with S.
iii)  Anexception condition is raised: CLI-specific condition — attempt to concaterjate a null
value (HY020).
Otherwise:
i) Let PV be the parameter value associated with DPN.
ii) Case:
1) If BVis the null value, then:
A)  DPN is removed from association with S.
B) gﬁny statement source associated with S is removed from association with
C)}—An exceptionconditionisraised: CLL-specific condition — gttemptto concat-
enate a null value (HY020).
2)  Otherwise:
A)  Let PL be the parameter length associated with DPN.
B) Let NV be the result of the <string value function>
PV || V
C) NVbecomes the parameter value associated with DPN and (PL+L) becomes
the parameter length associated with DPN.
259
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Conformance Rules

None.
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7.54 RowCount()

Function

Get the row count.

Definition
RowCount | (
St at prrent Handl e IN | NTECER,
RowCpunt ouT | NTEGER )
RETURNS SMALLI NT
General Rules
1)  Let|S be the allocated SQL-statement identified by StatementHandle.

2) Ifth
con

3) Rov

ere is no executed statement associated with S, then an exception condition is raised: C}
ition — function sequence error (HY010).

yCount is set to the value of the row count associated with S.

Conforimance Rules

Non

LI-specific
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7.55

SetConnectAttr()

Function

Set the value of an SQL-connection attribute.

condition

A is one

Definition
Set Connefpt At tr (
Conngcti onHandl e I N | NTECER,
Attr| bute I'N | NTECER,
Val up I N ANY,
StrihgLength I'N | NTEGER )
RETURNS SMALLI NT
General Rules
1) Cask:
a) | IfConnectionHandle does notidentify an allocated SQL-¢oniection, then an exception
is raised: CLI-specific condition — invalid handle (HYHHH).
b) | Otherwise:
i) Let C be the allocated SQL-connectipnidentified by ConnectionHandle.
ii) The diagnostics area associated with C is emptied.
2)  Let/A be the value of Attribute.
3) If Alis not one of the code values in Table 16, “Codes used for connection attributes”, or if
of the code values in Table 16, “Codes used for connection attributes”, but the row that c¢ntains A

conftains 'No' in the “May be set’-.column, then an exception condition is raised: CLI-specific

—1

nvalid attribute identifier-(HY092).

condition

4)  If Alindicates SAVEPOINT NAME, then:
a) | LetSL be theyalue of StringLength.
b) | Case:

i) If SL is not negative, then let L be SL.

i) If SL indicates NULL TERMINATED, then let L be the number of octets of Valjie that
precede the implementation-defined (IV030) null character that terminatesTa C char-
acter string.

iii)  Otherwise, an exception condition is raised: CLI-specific condition — invalid string
length or buffer length (HY090).

c) The SAVEPOINT NAME attribute of C is set to the first L octets of Value.
5) If A specifies an implementation-defined (IV053) connection attribute, then
Case:
a) Ifthe data type for the connection attribute is specified as INTEGER in Table 19, “Data types
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of attributes”, then the connection attribute is set to the value of Value.
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b)  Otherwise:
i) Let SL be the value of StringLength.
ii) Case:
1) IfSLis not negative, then let L be SL.

2)  If SL indicates NULL TERMINATED, then let L be the number of octets of Value
that precede the implementation-defined (IV030) null character that terminates
a C character string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invdlid string
length or buffer length (HY090).

iii)  The connection attribute is set to the first L octets of Value.

Conforimance Rules

None.
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7.56 SetCursorName()

Function

Set the cursor name property associated with an allocated SQL-statement.

Definition

Set Cur sof Nane (

St at prrent Handl e I N | NTECER,
Cur spr Nare IN  CHARACTER(L),
Nanel engt h IN  SMALLINT )

RETURNS SMALLI NT

where L Has a maximum value equal to the implementation-defined (IL006) maximum length of 4 variable-
length chiaracter string.

General Rules

1)  Let|S be the allocated SQL-statement identified by StatementHandle.

2) Ifanopen CLI cursor is associated with S, then an excepfion condition is raised: invalid cufsor state

(24P00).
3)  Let|NL be the value of NameLength.
4) Casp:

a) | If NLis not negative, then let L be NE:

b) | If NL indicates NULL TERMINATED, then let L be the number of octets of CursorName that
precede the implementation*deéfined (IV030) null character that terminates a C chgracter
string.

c) | Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).
5) Casg:

a) | IfLiszerg,then an exception condition is raised: CLI-specific condition — invalid string length
or bufferlength (HY090).

b) | Otherwise, let N be the number of whole characters in the first L octets of CursorNgme and
let*NO be the number of octets occupied by those N characters. If NO + L, then an eyception
cordition s Taisedr invatid cursor mame (34000} otherwise, fet €V be the first £ octets of
CursorName and let TCN be the value of

TRIM( BOTH' ' FROM'CV )

6) Let ML be the maximum length in characters allowed for an <identifier> as specified in the Syntax
Rules of Subclause 5.4, “Names and identifiers”, in ISO/IEC 9075-2, and let TCNL be the length in
characters of TCN.

7)  Case:

a) IfTCNL is greater than ML, then CN is set to the first ML characters of TCN and a completion
condition is raised: warning — string data, right truncation (01004).
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b)  Otherwise, CN is set to TCN.

8) IfCN doesnot conform to the Format and Syntax Rules of an <identifier>, then an exception condition
is raised: invalid cursor name.

9) LetCbetheallocated SQL-connection with which Sis associated and let SCbe the <search condition>:
CN LI KE ' SQL\ _CUR% ESCAPE '\' OR CN LI KE ' SQLCUR%

If SC is True or if CN is identical to the value of any cursor name associated with an allocated SQL-
statement associated with C, then an exception condition is raised: invalid cursor name (34000).

10) CN pecomes the value of the cursor name property associated with S.

Conforimance Rules

None.

© ISO/IEC 2023 - All rights reserved 265


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

ISO/IEC 9075-3:2023(E)
7.57 SetDescField()

7.57 SetDescField()

Function

Set a field in a CLI descriptor area.

Definition

Set DescF| el d (

Descfi pt or Handl e I N | NTECGER,
Recof dNunber IN SMALLI NT,
Fi el dldentifier I N SMALLI NT,
Val up I N ANY,

Buf f prLengt h I'N | NTEGER )
RETURNS SMALLI NT

General Rules

1) Let|D be the allocated CLI descriptor area identified by DescripterHandle and let N be the value of
the|[COUNT field of D.

2)  TheGeneral Rules of Subclause 6.16, “Deferred parametefcheck”, are applied with D as DESCRIPTOR
AREA.

3)  Let|FI be the value of Fieldldentifier.

4) If F]is not one of the code values in Table 20, ‘Godes used for SQL/CLI descriptor fields”,[then an
exception condition is raised: CLI-specific condition — invalid descriptor field identifier (HY091).

5) Casg:

a) | Ifthe ALLOC_TYPE field of déscriptor D is USER and D is not being used as the current ARD
or current APD of any statement handle, then let DT be ARD.
b) | Otherwise, let DT be the'type of the descriptor D.

6) Let|MBS be the valueofithe May Be Set column in the row of Table 21, “Ability to set SQL/CLI
desfriptor fields”, that'contains FI and in the column that contains the descriptor type DT.

7) If MBSis 'No', then'an exception condition is raised: CLI-specific condition — invalid descriptor field
identifier (HYQ91).

8) Let|RN be the value of RecordNumber.

9) LetlI'¥PEbethe value ofthe Type columnin the row of Table 20, “Codesused for SQL./CLI descriptor
fields”, that contains FI.

10) If TYPEis'ITEM' and RN is less than 1 (one), then an exception condition is raised: dynamic SQL
error — invalid descriptor index (07009).

11) LetIDA be the item descriptor area of D specified by RN.

12) If an exception condition is raised in any of the following General Rules, then all fields of /DA for
which specific values were provided in the invocation of SetDescField are set to implementation-
dependent (UV049) values and the value of COUNT for D is unchanged.

13) Information is setin D:

Case:
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If FI indicates COUNT, then

Case:

i) If the memory requirements to manage the CLI descriptor area cannot be satisfied,
then an exception condition is raised: CLI-specific condition — memory allocation error
(HY001).

ii) Otherwise, the count of the number of item descriptor areas is set to the value of Value.

If FI indicates ARRAY_SIZE, then the value of the ARRAY_SIZE header field of descriptor D is
set to Value

If FI indicates ARRAY_STATUS_POINTER, then the value of the ARRAY_STATUS_POINTER
header field of descriptor D is set to the address of Value. If Value is a null peinter, then the
address is set to 0 (zero).

If Flindicates ROWS_PROCESSED_POINTER, then the value of the ROWS/PROCESSED _[POINTER
header field of descriptor D is set to the address of Value. If Value isa-aull pointer, then the
address is set to 0 (zero).

If FI indicates OCTET_LENGTH_POINTER, then the value of the OCTET_LENGTH_PJINTER
field of IDA is set to the address of Value.

If Fl indicates DATA_POINTER, then the value of the DATA_POINTER field of IDA is det to the
address of Value. If Value is a null pointer, then thefaddress is set to 0 (zero).

If Fl indicates INDICATOR_POINTER, then the ¥alue of the INDICATOR_POINTER figld of IDA
is set to the address of Value.

If Fl indicates RETURNED_CARDINALITYZPOINTER, then the value for the RETURNED_CAR-
DINALITY_POINTER field of IDA is set'to the address of Value.

If FI indicates CHARACTER_SET_€ATALOG, CHARACTER_SET_SCHEMA, or CHARAC
TER_SET_NAME, then:

i) Let BL be the value-of BufferLength.

ii) Case:
1) If BLis'hot negative, then let L be BL.

2) . IfBL indicates NULL TERMINATED, then let L be the number of octets pf Value
that precedes the implementation-defined (IV030) null character that tgrminates
a C character string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid string
length or buffer length (HY090).

iii)  Case:

1) IfLiszero, then an exception condition is raised: CLI-specific condition — invalid
string length or buffer length (HY090).

2)  Otherwise, let FV be the first I octets of Value and let TFV be the value of

TRIM( BOTH' ' FROM'FV )

iv) Let ML be the maximum length in characters allowed for an <identifier> as specified
in the Syntax Rules of Subclause 5.4, “Names and identifiers”, in ISO/IEC 9075-2, and
let TFVL be the length in characters of TFV.
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V) Case:

1) If TFVL is greater than ML, then FV is set to the first ML characters of TFV and a
completion condition is raised: warning — string data, right truncation (01004).

2)  Otherwise, FVis setto TFV.
vi) Case:

1) IfFlindicates CHARACTER_SET_CATALOG and FV does not conform to the Format
and Syntax Rules of an <identifier>, then an exception condition is raised: invalid
catalog name (3D000)

2) IfFlindicates CHARACTER_SET_SCHEMA and FV does not conform o the Format
and Syntax Rules of an <identifier>, then an exception conditionds-raisgd: invalid
schema name (3F000).

3) IfFlindicates CHARACTER_SET_NAME and FV does not conform to thg Format
and Syntax Rules of an <identifier>, then an exception condition is raisdd: invalid
character set name (2C000).

vii)  The value of the field of IDA identified by FI is set to thewalue of FV.
i) Otherwise, the value of the field of /DA identified by FI is.Set to the value of Value.
14) If F]indicates LEVEL, then:

a) | IfRIis 1 (one) and value is not 0 (zero), then arhexception condition is raised: dynafnic SQL
error — invalid LEVEL value (0700E).

b) | IfRIis greater than 1 (one), then let PIDAbe IDA’s immediately preceding item des¢riptor
area and let K be its LEVEL value.

i) If Value is K+1 and TYPE in@®IDA does not indicate ROW, ARRAY, ARRAY LOQATOR,
MULTISET, or MULTISET-LOCATOR, then an exception condition is raised: dynamic
SQL error — invalid LEVEL value (0700E).

ii) If Value is greater:than K+1, then an exception condition is raised: dynamic SQL error
— invalid LEVEL~value (0700E).

iii)  Ifvalue istess than K+1, then let OIDA; be the i-th item descriptor area to which PIDA
is subgtrdinate and whose TYPE field indicates ROW. Let NS; be the number of immedi-
ately'subordinate descriptor areas of OIDA; between OIDA; and IDA, and let ID; be the
value of DEGREE of OIDA;.

1)  For each OIDA; whose LEVEL value is greater than V, if D; is not equal to| NS;, then
an exception condition is raised: dynamic SQL error — invalid LEVEL valu¢ (0700E).

2) IfKisnot 0 (zero), then let OIDA; be the OIDA; whose LEVEL value is K. If there
exists no such OIDA; or D; is not greater than NS, then an exception condition is
raised: dynamic SQL error — invalid LEVEL value (0700E).

c)  The value of LEVEL in IDA is set to Value.
15) IfTYPEis'ITEM' and RN is greater than N, then the COUNT field of D is set to RN.

16) If Flindicates TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE,
DATETIME_INTERVAL_PRECISON, PARAMETER_MODE, PARAMETER_ORDINAL_POSITION,
PARAMETER _SPECIFIC_CATALOG, PARAMETER_SPECIFIC_SCHEMA, PARAMETER_SPECIFIC_NAME,
CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME,
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USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME,
SCOPE_CATALOG, SCOPE_SCHEMA, or SCOPE_NAME, then the DATA_POINTER field of IDA is set to

Zero.

17) If Flindicates DATA_POINTER, and Value is not a null pointer, and /DA is not consistent as specified
in Subclause 6.17, “Description of CLI item descriptor areas”, then an exception condition is raised:
CLI-specific condition — inconsistent descriptor information (HY021).

18) Let Vbe the value of Value.
19) If Fl indicates TYPE, then:

a)
b)

All the other fields of IDA are set to implementation-dependent (UV128) values.

Case:

i)

vi)

vii)

viii)

iX)

If Vindicates CHARACTER, CHARACTER VARYING or CHARACTER LARGE OB
the CHARACTER_SET _CATALOG, CHARACTER _SET_SCHEMA, and‘CHARAC-
TER_SET _NAME fields of IDA are set to the values for the default character s

ECT then

bt name

for the SQL-session and the LENGTH field of IDA is set to the,maximum possilple length

in characters of the indicated data type.

If Vindicates BINARY, BINARY VARYING, or BINARY.LARGE OBJECT, then the
field of IDA is set to the maximum possible lengthuin octets of the indicated ¢

If Vindicates a <datetime type>, then the PRECISION field of IDA is set to 0 (|

If Vindicates INTERVAL, then the DATETIME_INTERVAL_PRECISION field of
to 2.

If Vindicates NUMERIC or DECIMAL, then the SCALE field of IDA is set to O (
the PRECISION field of IDA is setto the implementation-defined (ID015) def:
for the precision of the NUMERIC data types or is set to the implementation-
(ID016) default value for.the precision of the DECIMAL data types, respectiv

If Vindicates SMALLINT, INTEGER, or BIGINT, then the SCALE field of IDA is
(zero) and the PREGISION field of IDA is set to the implementation-defined
value for the precision of the SMALLINT, INTEGER, or BIGINT data types, res

If Vindicates\FLOAT, then the PRECISION field of IDA is set to the implement{
defined (ID062) default value for the precision of the FLOAT data type.

If Vindicates REAL or DOUBLE PRECISION, then the PRECISION field of IDA
the<implementation-defined (IV129) value for the precision of the REAL PRE
or set to the implementation-defined (IV130) value for the precision of the Il
PRECISION data types, respectively.

LENGTH
ata type.

yero).

IDA is set

vero) and
hult value
defined
ely.
setto0

1V131)
pectively.

ation-

is set to
CISION
OUBLE

If Vindicates DECFLOAT, then the PRECISION field of IDA is set to the implemlentation-

X)

xi)

defined (ID062) default value for the precision of the DECFLOAT data type.

If Vindicates an implementation-defined (IW060) data type, then an implem

entation-

defined (IW060) set of fields of IDA are set to implementation-defined (IW060) default

values.

Otherwise, an exception condition is raised: CLI-specific condition — invalid data type

(HY004).

20) If Flindicates DATETIME_INTERVAL_CODE and the TYPE field of IDA indicates a <datetime type>,

then:
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21)

22)

Conforimance Rules

270

a)  All the fields of IDA other than DATETIME_INTERVAL_CODE and TYPE are set to implemen-
tation-dependent (UV128) values.

b) Case:
i)

ii)

If Vindicates DATE, TIME, or TIME WITH TIME ZONE, then the PRECISION field of IDA
is set to 0 (zero).

If Vindicates TIMESTAMP or TIMESTAMP WITH TIME ZONE, then the PRECISION field
of IDA is set to 6.

If Flindicates DATETIME INTERVAL CODE and the TYPE field of IDA indicates INTERVAI, then

the[DATETIME_INTERVAL_PRECISION field of IDA is set to 2 and

a) | IfVindicates DAY TO SECOND, HOUR TO SECOND, MINUTE TO SECOND, or SECOND|, then the

PRECISION field of IDA is set to 6.
b) [ Otherwise, the PRECISION field of IDA is set to 0 (zero).

Restrictions on the differences allowed between implementation and application paraméter
desgriptors are implementation-defined (IE008), except as specified in-the General Ruleg of
SuBclause 6.10, “Implicit EXECUTE USING and OPEN USING clauses® in the General Rulef of
SuBclause 6.11, “Implicit CALL USING clause”, and in the GeneralRules of Subclause 7.50, “Param-
Dath()”. Restrictions on the differences between the implementation and application row d¢scriptors
arelimplementation-defined (IE009), except as specified,in(the General Rules of Subclaude 6.13,

“Implicit FETCH USING clause”, and the General Rules efSubclause 7.31, “GetData()”.

None.
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Function

Set commonly-used fields in a CLI descriptor area.

Definition
Set DescRec (
Descfi pt or Handl e I N | NTECGER,
Recof dNunber IN SMALLI NT,
Type IN SVALLI NT,
SubType I'N SMALLI NT,
Lengt h I'N | NTECER,
Pr ec| si on I N SMALLI NT,
Scal p I'N SMALLI NT,
Dat a DEF ANY,
StripglLength DEF | NTEGER,
I ndi pat or DEF | NTEGER )
RETURNS SMALLI NT
Generdl Rules
1) Let|D be the allocated CLI descriptor area identified®y DescriptorHandle and let N be th¢ value of
the[COUNT field of D.
2)  ThdGeneral Rules of Subclause 6.16, “Deferred parameter check”, are applied with D as DECRIPTOR
ARKA.
3) IfDfis an implementation row descriptorithen an exception condition is raised: CLI-specific|condition
— dannot modify an implementation.row descriptor (HY022).
4)  Let|RN be the value of RecordNumber.
5) IfRNislessthan 1 (one), theh an exception condition is raised: dynamic SQL error — invalid dlescriptor
index (07009).
6) If RN is greater than N, then
Casp:
a) | Ifthe mémory requirements to manage the larger CLI descriptor area cannot be satisfied,
therran exception condition is raised: CLI-specific condition — memory allocation erron (HY001).
b) | “Otherwise, the COUNT field of D is set to RN.
7)  LetIDA be the item descriptor area of D specified by RN.
8) Information is setin D as follows:
a) The data type, precision, scale, and datetime data type of the item described by /DA are set to
the values of Type, Precision, Scale, and SubType, respectively.
b) Case:
i) If D is an implementation parameter descriptor, then the length (in characters or posi-

tions, as appropriate) of the item described by IDA is set to the value of Length.

ii) Otherwise, the length in octets of the item described by IDA is set to the value of Length.
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9)

10)

11)

c) If StringLength is not a null pointer, then the address of the host variable that is to provide
the length of the item described by /DA, or that is to receive the returned length in octets of

the item described by ID4, is set to the address of StringLength.

d) The address of the host variable that is to provide a value for the item described by
that is to receive a value for the item described by IDA4, is set to the address of Data.
a null pointer, then the address is set to 0 (zero).

IDA, or
If Datais

e) IfIndicator is not a null pointer, then the address of the <indicator variable> associated with

the item described by IDA is set to the address of Indicator.

CLIfitem descr ’,then an exception condition is raised: CLI-specific condition — in
desgriptor information (HY021).

If an exception condition is raised, then all fields of IDA for which specific valueswere pr
thelinvocation of SetDescRec are set to implementation-dependent (UV055) vValues and 4
of the COUNT field of D is unchanged.

Restrictions on the differences allowed between implementation and 'application paramsg
desgriptors are implementation-defined (IE008), except as specified'in the General Rules
SuHclause 6.10, “Implicit EXECUTE USING and OPEN USING clauses”, in the General Rule
SuBclause 6.11, “Implicit CALL USING clause”, and in the General Rules of Subclause 7.50
Datp()”. Restrictions on the differences between the implementation and application row dé
arelimplementation-defined (IE009), except as specified.in the General Rules of Subclaus
“Imiplicit FETCH USING clause”, and the General Rules‘of Subclause 7.31, “GetData()".

Conforimance Rules

272

None.

seription of

ronsistent

pvided in
he value

pter
of
5 of
“Param-
scriptors
e 6.13,
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7.59 SetEnvAttr()

Function

Set the value of an SQL-environment attribute.

Definition

Set EnvAtfr (
Envi [ onnent Handl e I'N | NTEGER,
Attr| bute I'N | NTEGER,
Val up I N ANY,
StrihgLength I'N | NTEGER )

Generagl
1) Cask:
a)

2)

3)
4)

5)

6)

RETURNS SMALLI NT

b)

Rules

If EnvironmentHandle does not identify an allocated SQI=eénvironment or if it identjifies an

allocated skeleton SQL-environment, then an exceptionCondition is raised: CLI-specifiqg
— invalid handle (HYHHH).

Otherwise:
i) Let E be the allocated SQL-environment identified by EnvironmentHandle.
ii) The diagnostics area associatedwith E is emptied.

condition

If tHere are allocated SQL-connectionsassociated with E, then an exception condition is rajised: CLI-
spetific condition — attribute cannot.be set now (HY011).

Let|A

be the value of Attribute.

If Alis not one of the code values in Table 15, “Codes used for environment attributes”, th

exception condition is raised: CLI-specific condition — invalid attribute identifier (HY092).

If Alindicates NULL-TERMINATION, then

Casp:

a)
b)

If Value.indicates TRUE, then null termination for E is set to True.

If Value indicates FALSE, then null termination for E is set to False.

cNn an

<)

Utherwise, an exceptlon condition 1S raised: LLl-specy‘lc condition — invalid attribu
(HY024).

If A specifies an implementation-defined (IV052) environment attribute, then

Case:

a)

b)

e value

If the data type for the environment attribute is specified as INTEGER in Table 19, “Data types

of attributes”, then the environment attribute is set to the value of Value.
Otherwise:

i) Let SL be the value of StringLength.
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ii) Case:

1) IfSLis not negative, then let L be SL.

2) IfSL indicates NULL TERMINATED, then let L be the number of octets of Value
that precede the implementation-defined (IV030) null character that terminates

a C character string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid string

length or buffer length (HY090).

iii) The environment attribute is set to the first L octets of Value

Conforimance Rules

Non

e.

274
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Function

Set the value of an SQL-statement attribute.

Definition

SetStntAbtr (

St at prent Handl e IN | NTECER,
Attr| bute I'N | NTECER,
Val up I N ANY,
StrihgLength I'N | NTEGER )
RETURNS SMALLI NT

General Rules

1)  Let|S be the allocated SQL-statement identified by StatementHandle.

2)  Let|A be the value of Attribute.

3) IfAlis not one of the code values in Table 17, “Codes used.for statement attributes”, or if 4 is one of
thelcode values in Table 17, “Codes used for statementattributes”, but the row that contdins A
conftains 'No' in the “May be set” column, then an exeeption condition is raised: CLI-specificjcondition
— ipvalid attribute identifier (HY092).

4)  Let|V be the value of Value.

5) Cas:

a) | IfAindicates APD_HANDLE, then:

i) Case:

1)

2)

ii) Gdse:

1)

b)

If V does not identify an allocated CLI descriptor area, then an exception fondition
is raised:*CLI-specific condition — invalid attribute value (HY024).

Otherwise, let DA be the CLI descriptor area identified by Vand let AT be|the value
ofthe ALLOC_TYPE field for DA.

If AT indicates AUTOMATIC but DA is not the application parameter depcriptor
associated with §, then an exception condition is raised: CLI-specific copdition —
1n L matica Ja ate o 10 LIV/()

Otherwise, DA becomes the current application parameter descriptor for S.

If A indicates ARD_HANDLE, then:

2)

i) Case:
1)
2)

ii) Case:

If Vdoes not identify an allocated CLI descriptor area, then an exception condition
is raised: CLI-specific condition — invalid attribute value (HY024).

Otherwise, let DA be the CLI descriptor area identified by Vand let AT be the value
of the ALLOC_TYPE field for DA.
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<)

d)

276

1) IfATindicates AUTOMATIC but DA is not the application row descriptor associated
with §, then an exception condition is raised: CLI-specific condition — invalid use
of automatically-allocated descriptor handle (HY017).

2)  Otherwise, DA becomes the current application row descriptor for S.

If A indicates CURSOR SCROLLABLE, then

not implemented (HYC00).
If A indicates METADATA ID, then

Case:

i) If Vindicates FALSE, then the METADATA ID attribute of S is set to FALSE.

ii) If Vindicates TRUE, then the METADATA ID attribute of S is set to TRUE.

Case:
i) If the SQL/CLI implementation supports scrollable cursors, then:
T) Ifan open CLI cursor is associated with 5, then an exception condition |s raised:
CLI-specific condition — attribute cannot be set now (HY011).
2) Case:
A)  If Vindicates NONSCROLLABLE, then the CURSOR SCROLLABLE attribute
of S is set to NONSCROLLABLE.
B) If Vindicates SCROLLABLE, then the CURSOR SCROLLABLE attrilpute of S
is set to SCROLLABLE.
C) Otherwise, an exception condition is raised: CLI-specific condition — invalid
attribute value (HY024).
ii) Otherwise, an exception condition is raised:«CLI-specific condition — optiond|l feature
not implemented (HYC00).
If A indicates CURSOR SENSITIVITY, then
Case:
i) If the SQL/CLI implementation supports cursor sensitivity, then
Case:
1) Ifan open CLI'cursor is associated with §, then an exception condition |s raised:
CLI-specific'condition — attribute cannot be set now (HY011).
2) Case:
AY\If Vindicates ASENSITIVE, then the CURSOR SENSITIVITY attribyte of S is
set to ASENSITIVE.
B) If Vindicates INSENSITIVE, then the CURSOR SENSITIVITY attribute of S is
set to INSENSITIVE.
C) If Vindicates SENSITIVE, then the CURSOR SENSITIVITY attributg of S is
setto-SENSITIVE,
D) Otherwise, an exception condition is raised: CLI-specific condition — invalid
attribute value (HY024).
ii) Otherwise, an exception condition is raised: CLI-specific condition — optional feature
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Otherwise, an exception condition is raised: CLI-specific condition — invalid attribute

value (HY024).

f) If A indicates CURSOR HOLDABLE, then

Case:

i) If the SQL/CLI implementation supports cursor holdability, then
Case:

1) Ifan open CLI cursor is associated with §, then an exception condition is raised:
CLI-specific condition — attribute cannot be set now (HYU11).
2) Case:
A) If Vindicates NONHOLDABLE, then the CURSOR HOLDABLE attripute of S
is set to NONHOLDABLE.
B) If Vindicates HOLDABLE, then the CURSOR HOLDABLE attribute fof S is set
to HOLDABLE.
C) Otherwise, an exception condition is raised;'\CLI-specific condition — invalid
attribute value (HY024).

ii) Otherwise, an exception condition is raised: CLI:sSpecific condition — optiond| feature

not implemented (HYC00).
g) | IfAindicates CURRENT OF POSITION, then

Case:

i) Ifthere is no open CLI cursor CRassociated with S, then an exception condition/is raised:
invalid cursor state (24000).

ii) If Vis greater than the ARRAY_SIZE field of the application row descriptor agsociated
with S, then an exception condition is raised: CLI-specific condition — row vdlue out of
range (HY107).

iii)  Ifthe operational’scrollability property of CR is not SCROLL, then an exception fondition
is raised: €LI-specific condition — invalid cursor position (HY109).

iv) Otherwiseg, the current row within the fetched rowset associated with S is seft to V.

h) | IfAindieates NEST DESCRIPTOR, then

Case!l

i) If there is a prepared statement associated with StatementHandle, then an ekception
........................ pecific condition — function sequence error {HY014

ii) Otherwise,

Case:

1) If Vindicates FALSE, then the NEST DESCRIPTOR attribute of S is set to FALSE.

2) If Vindicates TRUE, then the NEST DESCRIPTOR attribute of S is set to

3) Otherwise, an exception condition is raised: CLI-specific condition — in
attribute value (HY024).

6) If A specifies an implementation-defined (IV051) statement attribute, then
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Case:

a)

b)

If the data type for the statement attribute is specified as INTEGER in Table 19, “Data types
of attributes”, then the statement attribute is set to the value of Value.

Otherwise:

i)
ii)

Let SL be the value of StringLength.
Case:

1) IfSLis not negative, then let L be SL.

Conforimance Rules

Non

iii)

e.

2)  If SL indicates NULL TERMINATED, then let L be the number of octets (I)fValue
that precede the implementation-defined (IV030) null character that'tgrminates
a C character string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid string
length or buffer length (HY090).

The statement attribute is set to the first L octets of Value.

278
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Function

Return a result set that contains a list of columns the combined values of which can uniquely identify a
particular row within a single specified table described by the Information Schemas of the connected
data source.

haximum

rsor state

on that

Definition
Speci al Ol ums (
St at prrent Handl e I N | NTEGER,
I denfifierType I N SMALLI NT,
Cat a| ogNane I N CHARACTER(L1),
Nanel engt hl I N SMALLI NT,
SchepraNane I N CHARACTER( L2),
Narmel.engt h2 I N SMALLI NT,
Tabl ENane | N CHARACTER(L3),
Narmelengt h3 I N SMALLI NT,
Scope I N SMALLI NT,
Nul | pbl e I N SMALLI NT )
RETURNS SMALLI NT
where eafth of L1, L2, and L3 has a maximum value equal to theimplementation-defined (IL006)
length ofla variable-length character string.
General Rules
1)  Let|S be the allocated SQL-statement identified by StatementHandle.
2) Ifanopen CLI cursor is associated with' S, then an exception condition is raised: invalid cy
(24P00).
3)  Let|C be the allocated SQL-connection with which S is associated.
4) Let|EC be the established SQL-connection associated with C and let SS be the SQL-server
connection.
5) Let|SPECIAL_COLUMNS_QUERY be a table, with the definition:
CREATE TABLENSPECI AL_COLUWNS_QUERY (
SCOPE SMALLI NT,
COLUMN NAVE CHARACTER VARY!I N 128) NOT NULL,
DATA/TYPE SMALLI NT NOT NULL,
TYPE_NAVE CHARACTER VARYI NG(128) NOT NULL,
COLUVN_ S ZE I NTEGER
BUFFER_LENGTH | NTEGER,
DECI MAL_DIA TS SMALLI NT,
PSEUDO_COLUWN SMALLI NT )
6) SPECIAL_COLUMNS_QUERY contains a row for each column that is part of a set of columns that can

be used to best uniquely identify a row within the tables listed in §S’s Information Schema TABLES
view. Some tables are not permitted to have such a set of columns. Some tables may have more
than one such set, in which case itis implementation-dependent (UA041) as to which set of columns
is chosen. It is implementation-dependent (UA043) as to whether a column identified for a given
table is a pseudo-column.
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7)

8)

9)

10)

280

a)

b)

Let SUP be the value of Supported that is returned by the execution of GetFeaturelnfo with
FeatureType = 'FEATURE' and Featureld = 'C041’' (corresponding to the feature 'Information

Schema metadata constrained by privileges in CLI').

Case:

i) If the value of SUP is 1 (one), then Table 28, “Codes and data types for implementation

information”,is'Y', then SPECIAL_COLUMNS_QUERY contains a row for each id

entifying

column in SS’s Information Schema COLUMNS view and each implementation-

dependent (UA043) pseudo-column.

DLOCTAL _COTLTIMNINC AT DY

If th
and
tab
(HY

If th
SES
def
— S
If th
typ
con

For

a)

33 O+l 4 C o £, lid bz
llJ ULLICT VWIS, JI LzLalﬂLl_LlULlUIVIIVAJ_\{ULAl\l CUIIUAITIS A TUVV IUI Tdadlll lucllLlAyllls Cy

SS’s Information Schema COLUMNS view and each implementation-dependen

criteria.

scopes used with SpecialColumns”, or an implementation-defined (LEQ01) extension

097).

cope out of range (HY098).

bs and scopes used with SpecialColumns”, thenian exception condition is raised: CLI-S
ition — nullable type out of range (HY099).

each row of SPECIAL COLUMNS_QUERY:

The value of SCOPE in SPECIAL_CQEUMNS_QUERY is either the code for one of SCOPE (
ROW, SCOPE TRANSACTION, or SCOPE SESSION from Table 38, “Column types and
used with SpecialColumns”, oritis a value from an implementation-defined (IE001)
to that table, determined @s follows.

Case:

i) If the value that uniquely identifies a row is only guaranteed to be valid while p
on that row, then the code is that for SCOPE CURRENT ROW.

thansaction, then the code is that for SCOPE TRANSACTION.

SQL-session, then the code is that for SCOPE SESSION.

lumn in
(UA043)

pseudo-column in accordance with implementation-defined (IW058) authorization

e value of IdentifierType is other than the code for BEST ROWID in Table'38, “Colump types

to that

e, then an exception condition is raised: CLI-specific condition — celumn type out of rqnge

e value of Scope is other than the code SCOPE CURRENT ROW, SCOPE TRANSACTION, or SCOPE
SION in Table 38, “Column types and scopes used with SpecialColumns”, or an implemjentation-
ned (IE001) extension to that table, then an exception cendition is raised: CLI-specificicondition

e value of Nullable is other than the code for NO'NULLS or NULLABLE in Table 38, “Column

pecific

URRENT
scopes
pxtension

ositioned

ii) Ifthe'value that uniquely identifies a row is only guaranteed to be valid for the current

ijii] ) If the value that uniquely identifies a row is only guaranteed to be valid for the current

b)

iv) Otherwise, the value is taken from the implementation-defined (IE001) exte
Table 38, “Column types and scopes used with SpecialColumns”.

nsion to

The value of COLUMN_NAME in SPECIAL_COLUMNS_QUERY is the value of the COLUMN_NAME

column in the COLUMNS view.

The value of DATA_TYPE in SPECIAL_COLUMNS_QUERY is derived from the values of the

DATA_TYPE and INTERVAL_TYPE columns in the COLUMNS view as follows.

Case:

i) If the value of DATA_TYPE in the COLUMNS view is 'INTERVAL', then the value of

DATA_TYPE in SPECIAL_COLUMNS_QUERY is the appropriate Code from Tabl

e32,
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“Codes used for concise data types”, that matches the interval specified in the INTER-
VAL_TYPE column in the COLUMNS view.

ii) Otherwise, the value of DATA_TYPE in SPECIAL_COLUMNS_QUERY is the appropriate
Code from Table 32, “Codes used for concise data types”, that matches the data type
specified in the DATA_TYPE column in the COLUMNS view.

d) Thevalue of TYPE_NAME in SPECIAL_COLUMNS_QUERY is an implementation-defined (IV050)
value that is the character string by which the data type is known at the data source.

e)  The value of COLUMN_SIZE in SPECIAL_COLUMNS_QUERY is

Case:

i) If the value of DATA_TYPE in the COLUMNS view is '"CHARACTER', 'CHARACTER
VARYING', 'CHARACTER LARGE OBJECT', 'BINARY", 'BINARY VARYING", or 'BINARY
LARGE OBJECT', then the value is that of the CHARACTER_MAXIMUM_LENGTH in the
same row of the COLUMNS view.

ii) If the value of DATA_TYPE in the COLUMNS view is 'DECIMAL' or 'NUMERIC'} then the
value is that of the NUMERIC_PRECISION column in thésame row of the COILUMNS
view.

iii)  Ifthe value of DATA_TYPE in the COLUMNS view is*SMALLINT', 'INTEGER', BIGINT',
'FLOAT', 'DECFLOAT', 'REAL', or 'DOUBLE PRECISION', then the value is implementation-
defined (IV046).

iv) If the value of DATA_TYPE in the COLUMNS view is 'DATE', 'TIME', ' TIMESTAMP', 'TIME
WITH TIME ZONE', or "TIMESTAMP WITH TIME ZONE', then the value of COLUMN_SIZE
is that derived from SR 41), in Subglause 6.1, “<data type>", of ISO/IEC 9075} 2, where
the value of <time fractional secends precision> is the value of the NUMERIC_PRECISION
column in the same row of the: COLUMNS view.

V) If the value of DATA_TYPE\in the COLUMNS view is 'INTERVAL', then the Vai:llte of
COLUMN_SIZE is that'derived from the General Rules of Subclause 10.1, “<infterval
qualifier>”, of ISQ/IE€ 9075-2, where:

1)  The valueof <interval qualifier> is the value of the INTERVAL_TYPE coJumn in
the same'row of the COLUMNS view.

2)  Thewalue of <interval leading field precision> is the value of the INTERYAL_PRE-
CISION column in the same row of the COLUMNS view.

3).~ The value of <interval fractional seconds precision> is the value of the
NUMERIC_PRECISION column in the same row of the COLUMNS view.

i) If the value of DATA_TYPE in the COLUMNS view is 'REF’, then the value is the length

m-octate oftha rafaranca tuna
HI-6€tets-otnefretrerenecetype:

vii)  Otherwise, the value is implementation-dependent (UV054).

f)  The value of BUFFER_LENGTH in SPECIAL_COLUMNS_QUERY is implementation-defined
(Ivo47).

NOTE 52 — The purpose of BUFFER_LENGTH is to record the number of octets transferred for the column
with a Fetch routine, a FetchScroll routine, or a GetData routine when the TYPE field in the application row
descriptor indicates DEFAULT. This length excludes a null terminator, if one exists.

g) Thevalue of DECIMAL_DIGITS in SPECIAL_COLUMNS_QUERY is:

Case:
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11)
12)

13)

14)

15)

16)

17)

282

i) If the value of DATA_TYPE in the COLUMNS view is one of 'DATE’, 'TIME', 'TIMESTAMP',
'TIME WITH TIME ZONE', or 'TIMESTAMP WITH TIME ZONE', then the value of
DECIMAL_DIGITS in SPECIAL _COLUMNS_QUERY is the value of the DATETIME_PRECI-

SION column in the COLUMNS view.

ii) If the value of DATA_TYPE in the COLUMNS view is one of 'NUMERIC', 'DECIMAL',
'SMALLINT', 'INTEGER’, or 'BIGINT"', then the value of DECIMAL_DIGITS in SPE-
CIAL_COLUMNS_QUERY is the value of the NUMERIC_SCALE column in the COLUMNS

view.

iii) Otherwise, the value of DECIMAL_DIGITS in SPECIAL_COLUMNS_QUERY is the null value.

h) | The value of PSEUDO_COLUMN in SPECIAL_COLUMNS_QUERY is the code for one'offPSEUDO
UNKNOWN, NOT PSEUDO, or PSEUDO from Table 38, “Column types and scopés‘ispd with
SpecialColumns”. The algorithm used to set this value is implementation-dependent|(UA044).

Let|NL1, NL2,and NL3 be the values of NameLength1, NameLength2, and NameLéngth3, regpectively.

Let|CATVAL, SCHVAL, TBLVAL, SCPVAL, and NULVAL be the values of CatalogName, SchemaName,

and TableName, Scope, and Nullable respectively.

If the METADATA ID attribute of S is TRUE, then:

a) | If CatalogName is a null pointer and the value of the CATALOG NAME information type from
Table 28, “Codes and data types for implementation iaiformation”, is 'Y', then an exdeption
condition is raised: CLI-specific condition — invaliduse of null pointer (HY009).

b) | If SchemaName is a null pointer, then an exception condition is raised: CLI-specific ¢ondition
— invalid use of null pointer (HY009).

If TableName is a null pointer, then an exception condition is raised: CLI-specific condition |— invalid

uselof null pointer (HY009).

If ChtalogName is a null pointer, then.NL1 is set to zero. If SchemaName is a null pointer, then NL2

is s¢t to zero. If TableName is a null(pointer, then NL3 is set to zero.

Casp:

a) | IfNL1is notnegative, then let L be NL1.

b) | If NL1 indicatesNULL TERMINATED, then let L be the number of octets of CatalogName that
precede the implementation-defined (IV0O30) null character that terminates a C chdracter
string.

c) | Otherwigse, an exception condition is raised: CLI-specific condition — invalid string length or
bufferslength (HY090).

Let|CATVAL be the first L octets of CatalogName.

Case:

a) If NLZis not negative, then let L be NL2.

b) If NLZ indicates NULL TERMINATED, then let L be the number of octets of SchemaName that
precede the implementation-defined (IV0O30) null character that terminates a C character
string.

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).

Let SCHVAL be the first L octets of SchemaName.
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negative, then let L be NL3.

If NL3 indicates NULL TERMINATED, then let L be the number of octets of TableName that
precede the implementation-defined (IV030) null character that terminates a C character

string.

Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).

Let TBLVAL be the first L octets of TableName

19) Cask:
a) | Ifthe METADATA ID attribute of S is TRUE, then:
i) Case:
1)  Ifthe value of NL1 is zero, then let CATSTR be a zero-léngth string.
2)  Otherwise,
Case:
A) IfSUBSTRING(TRI M ' CATVAL') FROMM1 FOR 1) = '"' and if SU§-
STRI NG( TRI M ' CATVAL' ) FROM<CHAR LENGTH( TRI M ' CATVAL' ))| FOR 1)
= ' "', then let TEMPSTR be the value obtained from evaluating:
SUBSTRI NG( TRI M ' CATVAL' )\FROM 2
FOR CHAR_LENGTH( TRI MY CATVAL' )) - 2)
and let CATSTR be the character string:
TABLE_CAT = 'TEMPSTR AND
B) Otherwiseylet CATSTR be the character string:
UPPER(TABLE_CAT) = UPPER(' CATVAL') AND
ii) Case:
1) Ifthe value of NLZ is zero, then let SCHSTR be a zero-length string.
2).5\Otherwise,
Case:
A) IfSUBSTRING(TRIM' SCHVAL') FROM 1 FOR 1) = '"' and if SU§-
STRING TRI M ' SCHVAL' ) FROM CHAR LENGTH(TRI M ' SCHVAL' ))| FOR 1)
= ' "', then let TEMPSTR be the value obtained from evaluating:
SUBSTRI NG( TRI M' SCHVAL' ) FROM 2
FOR CHAR_LENGTH(TRIM' SCHVAL')) - 2)
and let SCHSTR be the character string:
TABLE_SCHEM = ' TEMPSTR AND
B) Otherwise, let SCHSTR be the character string:
UPPER( TABLE_SCHEM) = UPPER(' SCHVAL') AND
iii)  Case:
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20)

21)

22)

284

1) Ifthe value of NL3 is zero, then let TBLSTR be a zero-length string.
2)  Otherwise,
Case:

A) If SUBSTRING( TRIM ' TBLVAL') FROM 1 FOR 1) = '"' and if SUB-
STRI NG TRI M ' TBLVAL' ) FROM CHAR LENGTH( TRI M' TBLVAL')) FOR 1)
= ' "', then let TEMPSTR be the value obtained from evaluating:

SUBSTRI NG( TRI M ' TBLVAL' ) FROM 2
FOR CHAR LENGTH(TRIM' TBLVAL')) - 2)

b)

Let

SCO

Let

the value of SCPSTR be the character string:

PE >= SCPVAL

[PRED be the result of evaluating:

STR || <[] SCHSTR || ' ' || TBLSTR|| ' ' || SCPSTR

SH

and let TBLSTR be the character string:

TABLE_NAME = ' TEMPSTR AND

B) Otherwise, let TBLSTR be the character string:

UPPER( TABLE_NAME) = UPPER(' TBLVAL') AND

Otherwise:

i) If the value of NL1 is zero, then let CATSTR be a zero-length string; otherwise, l¢t CATSTR
be the character string:

TABLE_CAT = ' CATVAL' AND

ii) Ifthe value of NLZ is zero, then let SCHSTR be a zero-length string; otherwise, lgt SCHSTR
be the character string:

TABLE_SCHEM = ' SCHVAL' AND

iii) If the value of NL3 is zero, then let TBLSTR be a zero-length string; otherwise, 1t TBLSTR
be the character string;

TABLE_NAME = ' TBLVAL' AND

b)

M NULVAL dc aagualtatha cada for NO NULLS in Tahla 26 “Miccallanaouc cadac ucad ln CLI"
o v 5 e gtd o0+t co- 66O Yo oo a3 e Lo vrS e e 856 a8 585 €l ,

and any of the rows selected by the above query would describe a column for which the value
of IS_NULLABLE column in the COLUMNS view is 'YES', then let STMT be the character string:

SELECT *
FROM SPECI AL_COLUWNS_QUERY
WHERE 1 = 2 -- select no rows

ORDER BY SCOPE

Otherwise, let STMT be the character string:

SELECT *

FROM SPECI AL_COLUMNS QUERY
WHERE PRED

ORDER BY SCOPE
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23) ExecDirect is implicitly invoked with S as the value of StatementHandle, STMT as the value of
StatementText, and the length of STMT as the value of TextLength.

Conformance Rules

None.
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7.62 StartTran()

Function

Explicitly start an SQL-transaction and set its characteristics.

Definition

StartTrah (

Hand| eType | N SMALLI NT
Hand| e I N | NTEGER,
AccepsMde I N | NTEGER,
| sol pti onLevel I N I NTECER )

RETURNS SMALLI NT

General Rules

1) Let|HT be the value of HandleType and let H be the value of Handle!

2) If HT is not one of the code values in Table 13, “Codes used for"SQL/CLI handle types”, thgn an
exception condition is raised: CLI-specific condition — inyalid handle (HYHHH).

3) Casp:
a) If HT indicates STATEMENT HANDLE, then

Case:
i) If H does not identify an allocated SQL-statement, then an exception condition|is raised:
CLI-specific condition — invalid handle (HYHHH).
ii) Otherwise, an exceptiow'condition is raised: CLI-specific condition — invalid pttribute
identifier (HY092).
b) | If HT indicates DESCRIPTOR HANDLE, then
Case:
i) If H does not identify an allocated CLI descriptor area, then an exception condition is
raised: CLI-specific condition — invalid handle (HYHHH).
ii) Otherwise, an exception condition is raised: CLI-specific condition — invalid fittribute
identifier (HY092).
c) [IFHT indicates CONNECTION HANDLE, then
Case:
i) If H does not identify an allocated SQL-connection, then an exception condition is raised:
CLI-specific condition — invalid handle (HYHHH).
ii) Otherwise:

1)  Let Cbe the allocated SQL-connection identified by H.
2)  The diagnostics area associated with C is emptied.

3) Case:

286 © ISO/IEC 2023 - All rights reserved


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

4)

5)

6)

7)
8)

9)

10)

ISO/IEC 9075-3:2023(E)
7.62 StartTran()

A) Ifthereisno established SQL-connection associated with C, then an exception
condition is raised: connection exception — connection does not exist (08003).

B)  Otherwise, let EC be the established SQL-connection associated with C.

4) If Chas an associated established SQL-connection that is active, then le
list containing EC; otherwise, let L1 be an empty list.

tL1bea

d) IfHTindicates ENVIRONMENT HANDLE, then
Case:
1) [T H does not identify an allocated SQL-environment or if it identifies an allochted SQL-
environment thatis a skeleton SQL-environment, then an exception conditionlis raised:
CLI-specific condition — invalid handle (HYHHH).
ii) Otherwise:

1) Let E be the allocated SQL-environment identified by H.

2)  The diagnostics area associated with E is emptied,

3) LetL bealist of the allocated SQL-connectionsassociated with E. Let L|l be a list
of the allocated SQL-connections in L that hdavean associated establishpd SQL-
connection that is active.

If ah SQL-transaction is currently active on any of the SQL-connections contained in L1, then an
exception condition is raised: invalid transaction state ~= active SQL-transaction (25001).
Let|AM be the value for AccessMode. If AM is not.one of the codes in Table 31, “Values for{ TRANS-
ACTION ACCESS MODE with StartTran”, then anrexception condition is raised: CLI-specificlcondition
— ipvalid attribute identifier (HY092).
Let|/L be the value for IsolationLevel. If IEis not one of the codes in Table 30, “Values for TRANSAC-
TION ISOLATION OPTION with StartTran”, then an exception condition is raised: CLI-specifidcondition
— ipwvalid attribute identifier (HY092).
Let|[TXN be the SQL-transactien-that is started by this invocation of the StartTran routine
If READ ONLY is specified by AM, then the access mode of TXN is set to read-only. If REAL} WRITE
is specified by AM, thefiithe access mode of TXN is set to read-write.
Thd isolation level @f/TXN is set to an implementation-defined (IV222) isolation level that will not
exhjbit any of thephenomena that the isolation level indicated by TIL would not exhibit, as|specified
in Table 11, “SQL-transaction isolation levels and the three phenomena”, in ISO/IEC 907%-2.
TXN is started in each SQL-connection contained in L1.
Conformance Rules

None.
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7.63 TablePrivileges()

Function

Return a result set that contains a list of the privileges held on the tables whose names adhere to the
requested pattern(s) within tables described by the Information Schemas of the connected data source.

naximum

'sor state

on that

Definition
Tabl ePri pil eges (
St at prrent Handl e I'N | NTEGER,
Cat a| ogNane I N CHARACTER( L1),
NamelLengt hl I'N SMALLI NT,
SchefraNane IN CHARACTER( L2)
Nane| engt h2 I N SMALLI NT,
Tabl pNane IN CHARACTER( L3),
Narmelengt h3 I'N SMVALLI NT )
RETURNS SMALLI NT
where eafh of L1, L2, and L3 has a maximum value equal to the implementation-defined (IL006) 1
length ofla variable-length character string.
Gener3l Rules
1)  Let|S be the allocated SQL-statement identified by~StatementHandle.
2) Ifapopen CLI cursor is associated with S, then'an exception condition is raised: invalid cu
(24000).
3)  Let|C be the allocated SQL-connection with which S is associated.
4) Let|EC be the established SQL-conhection associated with C and let SS be the SQL-server
connection.
5) Let|TABLE_PRIVILEGES_QUERY be a table, with the definition:
CREATE TABLE TABLE_ PRI'VI LEGES QUERY (
TABLE_CAT CHARACTER VARYI NG(128) ,
TABLE_SCHEM CHARACTER VARYI N 128) NOT NULL,
TABLE_NAVE CHARACTER VARYI N 128) NOT NULL,
GRANTOR CHARACTER VARYI NG(128) NOT NULL,
GRANTEE CHARACTER VARYI N 128) NOT NULL,
PRI VIREEGE CHARACTER VARYI N 128) NOT NULL,
I S \GRANTABLE CHARACTER VARYI NG(3) NOT NULL,
W<TH_H ERARCHY CHARACTER VARYI N 254) NOT NULL )
6) TABLE_PRIVILEGES_QUERY contains a row for each privilege in §§’s Information Schema
TABLE_PRIVILEGES view where:
a) Let SUP be the value of Supported that is returned by the execution of GetFeaturelnfo with
FeatureType = 'FEATURE' and Featureld = 'C041’' (corresponding to the feature 'Information
Schema metadata constrained by privileges in CLI'").
b) Case:
i) If the value of SUP is 1 (one), then TABLE_PRIVILEGES_QUERY contains a row for each
privilege in SS’s Information Schema TABLE_PRIVILEGES view.
288
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ii) Otherwise, TABLE_PRIVILEGES_QUERY contains a row for each privilege in §S’s
Information Schema TABLE_PRIVILEGES view that meets implementation-defined
(IW057) authorization criteria.

7)  For each row of TABLE_PRIVILEGES_QUERY:

a)

b)

If the SQL-implementation does not support catalog names, then TABLE_CAT is the null value;
otherwise, the value of TABLE_CAT in TABLE_PRIVILEGES_QUERY is the value of the
TABLE_CATALOG column in the TABLE_PRIVILEGES view in the Information Schema.

The value of TABLE_SCHEM in TABLE_PRIVILEGES_QUERY is the value of the TABLE_SCHEMA

RLL DDIVII T 3

c)

d)

g)
h)

8) Let

9) Let
resj

10) Ift

a)

b)

11) IfC
iss

] H laa TA <
COTUTITIT OT CIC I DLL_T INTV IO L O VICVV,

The value of TABLE_NAME in TABLE_PRIVILEGES_QUERY is the value of the TABLE_[NAME
column in the TABLE_PRIVILEGES view.

The value of GRANTOR in TABLE_PRIVILEGES_QUERY is the value of theGRANTOR ¢olumn in
the TABLE_PRIVILEGES view.

The value of GRANTEE in TABLE_PRIVILEGES_QUERY is the valu¢ of the GRANTEE dolumn in
the TABLE_PRIVILEGES view.

The value of PRIVILEGE in TABLE_PRIVILEGES_QUERY isthe~value of the PRIVILEGE_TYPE
column in the TABLE_PRIVILEGES view.

The value of IS_GRANTABLE in TABLE_PRIVILEGES_QUERY is the value of the IS_GRANTABLE
column in the TABLE_PRIVILEGES view.

The value of WITH_HIERARCHY in TABLE_PRIVILEGES_QUERY is the value of the
WITH_HIERARCHY column in the TABLE_PRIVILEGES view.

INL1, NL2,and NL3 be the values of NameLength1, NameLength2, and NameLength3, res

CATVAL, SCHVAL, and TBLVAL be thealues of CatalogName, SchemaName, and Table
bectively.

e METADATA ID attribute of'S-is TRUE, then:

If CatalogName is a nullpointer and the value of the CATALOG NAME information t
Table 28, “Codes and data types for implementation information”, is 'Y’, then an exq
condition is raised: CLI-specific condition — invalid use of null pointer (HY009).

If SchemaNamne is a null pointer or if TableName is a null pointer, then an exception
is raiseds,CLI-specific condition — invalid use of null pointer (HY009).

htalogName is a null pointer, then NL1 is set to zero. If SchemaName is a null pointer,
bt tolzero. If TableName is a null pointer, then NL3 is set to zero.

pectively.

Name,

fpe from

eption

rondition

then NL2

12) Cask:

a)

b)

c)

Let
13) Cas

If NL1 is not negative, then let L be NL1.

If NL1 indicates NULL TERMINATED, then let L be the number of octets of CatalogName that
precede the implementation-defined (IV030) null character that terminates a C character

string.

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

buffer length (HY090).
CATVAL be the first L octets of CatalogName.

e:
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a) IfNLZisnotnegative, then let L be NLZ2.

b) If NLZ indicates NULL TERMINATED, then let L be the number of octets of SchemaName that
precede the implementation-defined (IV0O30) null character that terminates a C character

string.

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).

Let SCHVAL be the first L octets of SchemaName.

14) Case:
a) | If NL3is notnegative, then let L be NL3.

b) | If NL3 indicates NULL TERMINATED, then let L be the number of octets of TableNaine that
precede the implementation-defined (IV030) null character that terminates a C chgracter
string.

c) | Otherwise, an exception condition is raised: CLI-specific condition —’invalid string length or
buffer length (HY090).

Let|TBLVAL be the first L octets of TableName.
15) Cask:
a) | Ifthe METADATA ID attribute of S is TRUE, then:
i) Case:
1)  Ifthe value of NL1 is zero, thenlet CATSTR be a zero-length string.
2)  Otherwise:
Case:

A) IfSUBSTRING{ TRIM' CATVAL') FROM 1 FOR 1) = '"' and if SUR
STRI NGCTRI M ' CATVAL' ) FROM CHAR LENGTH( TRI M' CATVAL' ))| FOR 1)
= ' 7*ythen let TEMPSTR be the value obtained from evaluating:

SUBSTRI NG TRI M'' CATVAL' ) FROM 2
FOR CHAR LENGTH(TRI M ' CATVAL')) - 2)

and let CATSTR be the character string:

TABLE_CAT = ' TEMPSTR AND

B) Otherwise, let CATSTR be the character string:

UPPER( TABLE_CAT) = UPPER(' CATVAL') AND

ii) Case:
1) Ifthe value of NLZ is zero, then let SCHSTR be a zero-length string.
2)  Otherwise:
Case:

A) If SUBSTRING TRIM' SCHVAL') FROM 1 FOR 1) = '"' and if SUB-
STRING( TRI M ' SCHVAL' ) FROM CHAR LENGTH( TRI M' SCHVAL')) ECR 1)
= ' "', then let TEMPSTR be the value obtained from evaluating:
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SUBSTRI NG( TRI M ' SCHVAL' ) FROM 2
FOR CHAR LENGTH(TRI M' SCHVAL')) - 2)

and let SCHSTR be the character string:
TABLE_SCHEM = ' TEMPSTR AND
Otherwise, let SCHSTR be the character string:

UPPER( TABLE_SCHEM = UPPER(' SCHVAL') AND

1)

Case:
1)
2)

b) | Otherwise:

i)

If the value of NL3 is zero, then let TBLSTR be a zero-length string:

Otherwise:

Case:

A)

B)

If SUBSTRI NG( TRIM ' TBLVAL') FROM 1 FOR 1) ,= '"' and if SUH
STRING( TRI M ' TBLVAL' ) FROM CHAR LENGTH(TR M ' TBLVAL'))
= ' "', then let TEMPSTR be the value obtained from evaluating:

SUBSTRI NG( TRI M ' TBLVAL' ) FROM 2
FOR CHAR LENGTH(TRI M' TBLVAL' ))* - 2)

and let TBLSTR be the charactér'string:
TABLE_NAME = ' TEMPSTR AND
Otherwise, let TBLSTR'De the character string:

UPPER( TABLE_NAME)S = UPPER(' TBLVAL') AND

Let SPC be the Codevalue from Table 28, “Codes and data types for impleme
information”, that.corresponds to the Information Type SEARCH PATTERN E
that same table:

FOR 1)

ntation
SCAPE in

Let ESC be the value of InfoValue that is returned by the execution of GetInfd() with
the valueof InfoType set to SPC.

Ifthe'value of NL1 is zero, then let CATSTR be a zero-length string; otherwise, 16
be-the character string:

TABLE_CAT = ' CATVAL' AND

et CATSTR

h ol | h | LALL D - h | 1 faVal & dalsninm] 1 1 - 1 - 1 +
IIte vdiuc O IVLZ 15 ZET0, UICITICUO LIS I DT d ZECTU-ICIIZ UL SUTTITE, OUICTWISCE, ltLSCHSTR
be the character string:

TABLE_SCHEM LI KE ' SCHVAL' ESCAPE ' ESC AND

If the value of NL3 is zero, then let TBLSTR be a zero-length string; otherwise, let TBLSTR
be the character string:

TABLE_NAME LI KE ' TBLVAL' ESCAPE ' ESC AND

16) Let PRED be the result of evaluating:

CATSTR | |

SCHSTR || ' ' || TBLSTR|| ' ' || 1=1
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17) Let STMT be the character string:

SELECT *

FROM TABLE_PRI VI LEGES_QUERY

WHERE PRED

ORDER BY TABLE_CAT, TABLE SCHEM TABLE NAME, PRI VI LEGE

18) ExecDirect is implicitly invoked with S as the value of StatementHandle, STMT as the value of
StatementText, and the length of STMT as the value of TextLength.

Conformance Rules

None.
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Function

Based on the specified selection criteria, return a result set that contains information about tables
described by the Information Schema of the connected data source.

Definition

Tables (
St at prrent Handl e I'N | NTEGER,
Cat a| ogNane I N CHARACTER( L1),
NamelLengt hl I'N SMALLI NT,
SchefraNane IN CHARACTER( L2),
Nane| engt h2 I N SMALLI NT,
Tabl gNarme IN CHARACTER( L3),
Narmelengt h3 I'N SMVALLI NT,
Tabl pType IN CHARACTER( L4) ,
Namel.engt h4 I'N SMALLI NT )
RETURNS SMALLI NT

where each of L1, L2, L3, and L4 has a maximum value equal to the implementation-defined (Il
maximun

n length of a variable-length character string.

L006)

'sor state

on that

General Rules
1)  Let|S be the allocated SQL-statement identified’by StatementHandle.
2) Ifanopen CLI cursor is associated with S, then an exception condition is raised: invalid cu
(24P00).
3) Let|C be the allocated SQL-connectieh with which S is associated.
4) Let|EC be the established SQl=cennection associated with C and let SS be the SQL-server
connection.
5) Let|TABLES_QUERY beatable with the definition:
CREATE TABLE TABLES_QUERY (
TABLE_CAT CHARACTER VARYI N& 128),
TABLE_SCHEM CHARACTER VARYI NG(128) ,
TABLE.NAVE CHARACTER VARYI N 128),
TABLE-TYPE CHARACTER VARYI N& 254),
RENVARKS CHARACTER VARYI NG( 254) ,
SELF_REF_COLUMN  CHARACTER VARYI NG 128),
REF—GENERAH-ON CHARACFERARY-NES(254)
UDT_CAT CHARACTER VARYI NG(128) ,
UDT_SCHEM CHARACTER VARYI N& 128),
UDT_NAME CHARACTER VARYI N& 128),
UNI QUE ( TABLE_CAT, TABLE _SCHEM TABLE NAME) )
6) TABLES_QUERY contains a row for each table described by SS’s Information Schema TABLES view

where:

a)

b)

Let SUP be the value of Supported that is returned by the execution of GetFeaturelnfo with
FeatureType = 'FEATURE' and Featureld = 'C041' (corresponding to the feature 'Information

Schema metadata constrained by privileges in CLI").

Case:
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7)

8)

294

i) If the value of SUP is 1 (one), then TABLES_QUERY contains a row for each row

describing a table in SS’s Information Schema TABLES view for which the co
UserName has selection privileges.

ii) Otherwise, TABLES_QUERY contains a row for each row describing a table in
Information Schema TABLES view that meets implementation-defined (IW0
authorization criteria.

The description of the table TABLES_QUERY is:

a)

b)

d)

g)

h)

i)

nnected

SS’s
56)

The value of TABLE_CAT in TABLES_QUERY is the value of the TABLE_CATALOG column in

LI

tha TADI DC o 2 J£CC rs 4 £al £l TAR. CAT Lo 4
UIC 1TADLLO VICUV. 11 O UUCTO TIUU DUPPUA C \,ClLalUs ITIAIIITS, UUITIT TADLL_GUil 15 5TCTL LU U1

value.

The value of TABLE_SCHEM in TABLES_QUERY is the value of the TABLE_SCHEMA c
the TABLES view. The value of TABLE_NAME in TABLES_QUERY is the value ofthe TAB
column in the TABLES view.

The value of TABLE_TYPE in TABLES_QUERY is determined by the values of the TAB
column in the TABLES view.

Case:
i) If the value of TABLE_TYPE in the TABLES viewds\VIEW', then
Case:

1)  Ifthe defined view is within the Iifformation Schema itself, then the va
TABLE_TYPE in TABLES_QUERY-is'set to 'SYSTEM TABLE'.

2)  Otherwise, the value of TABLE_TYPE in TABLES_QUERY is set to 'VIEW

ii) If the value of TABLE_TYPE inthe TABLES view is 'BASE TABLE', then the va
TABLE_TYPE in TABLES_QUERY is set to 'TABLE'".

iii)  Ifthe value of TABLE *TYPE in the TABLES view is 'GLOBAL TEMPORARY' or
TEMPORARY', then-the value of TABLE_TYPE in TABLES_QUERY is set to that

e null

plumn in
LE_ NAME

LE_TYPE

ue of

ue of

'LOCAL
value.

iv) Otherwise, the value of TABLE_TYPE in TABLES_QUERY is an implementation-defined

(IE022) value.

The value of REMARKS in TABLES_QUERY is an implementation-defined (IV044) d¢
of the table:

The value of SELF_REF_COLUMN in TABLES_QUERY is the value of the SELF_REFER
CINGCOLUMN_NAME column in the TABLES view.

scription

L1

N-

Thevalue of REF_GENERATION in TABLES_QUERY is the value of the REFERENCE_GENlERATION

colimninthe TARLES vziaws

coTrair It ST EoO— v ey

The value of UDT_CAT in TABLES_QUERY is the value of the USER_DEFINED_TYPE_CATALOG

column in the TABLES view.

The value of UDT_SCHEMA in TABLES_QUERY is the value of the USER_DEFINED_TYPE_SCHEMA

column in the TABLES view.

The value of UDT_NAME in TABLES_QUERY is the value of the USER_DEFINED_TYPE_NAME

column in the TABLES view.

Let NL1, NL2, NL3, and NL4 be the values of NameLength1, NameLength2, NameLength3, and
NameLength4, respectively.
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Let CATVAL, SCHVAL, TBLVAL, and TYPVAL be the values of CatalogName, SchemaName, TableName,
and TableType, respectively.

If the
a)

b)

METADATA ID attribute of S is TRUE, then:

If CatalogName is a null pointer and the value of the CATALOG NAME information type from
Table 28, “Codes and data types for implementation information”, is 'Y', then an exception
condition is raised: CLI-specific condition — invalid use of null pointer (HY009).

If SchemaName is a null pointer or if TableName is a null pointer, then an exception condition
is raised: CLI-specific condition — invalid use of null pointer (HY009).

If CatalogName is a null pointer, then NL1 is set to zero. If SchemaName is a null pointer, then NL2

is set

then NL4 is set to zero.

Casg:

b)

Let|CATVAL be the first L octets of CatalogName.

Casg:

b)

Let{SCHVAL be the firstilroctets of SchemaName.

Casg:

a)
b)

to zero. If TableName is a null pointer, then NL3 is set to zero. If TableType is a-nudl pointer,

If NL1 is not negative, then let L be NL1.

If NL1 indicates NULL TERMINATED, then let L be the number/of-octets of CatalogName that
precede the implementation-defined (IV030) null character-that terminates a C chdracter
string.

Otherwise, an exception condition is raised: CLI-specific.condition — invalid string length or
buffer length (HY090).

If NL2 is not negative, then let L be NL2:

If NL2 indicates NULL TERMINATED, then let L be the number of octets of SchemaName that
precede the implementation-defined (IV030) null character that terminates a C chdracter
string.

Otherwise, an exception.cendition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).

If NL3 isinet negative, then let L be NL3.

If NE3rindicates NULL TERMINATED, then let L be the number of octets of TableNaine that
precede the implementation-defined (IV0O30) null character that terminates a C chdracter
string.

<)

Otherwise, an exception condition is raised: CLI-specific condition — invalid string length or
buffer length (HY090).

Let TBLVAL be the first L octets of TableName.

Case:

a)
b)

If NL4 is not negative, then let L be NL4.

If NL4 indicates NULL TERMINATED, then let L be the number of octets of TableType that
precede the implementation-defined (IV0O30) null character that terminates a C character
string.
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