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Introduction

The orggnization of this part of ISO/IEC 9075 is as follows:

1)

2)

3)

4)
5)

6)

7

8)
9)

10)

11)

12)

13)

14)

15)

Clause 1, “Scope”, specifies the scope of this part of ISO/IEC 9075.

Clauyise 2, “Normative references”, identifies additional standards that, threltigh reference in this
part of ISO/IEC 9075, constitute provisions of this part of ISO/IEC 9075:

Clauyise 3, “Definitions, notations, and conventions”, defines the notations and conventior]s used
in this part of ISO/IEC 9075.

Clause 4, “Concepts”, presents concepts used in the definitiomo¥'the Call-Level Interfacel

Clayise 5, “Call-Level Interface specifications”, defines fatilities for using SQL through g Call-
Level Interface.

Clayise 6, "SQL/CLI routines”, defines each of theroutines that comprise the Call-Leve
Intgrface.

Clause 7, “Definition Schema”, specifies extensions to the Definition Schema required fpr
support of the Call-Level Interface.

Clayise 8, “Conformance”, defines the, criteria for conformance to this part of ISO/IEC 905.

Anrlex A, “Typical header files?; IS an informative Annex. It provides examples of typical
defipition files for application programs using the SQL Call-Level Interface.

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

Anrlex C, “Implementation-defined elements”, is an informative Annex. It lists those fegtures
for which the<body of this part of ISO/IEC 9075 states that the syntax, the meaning, the
retyrned results, the effect on SQL-data and/or schemas, or any other behavior is partly or
whdlly implementation-defined.

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

Annex E, “Incompatibilities with ISO/IEC 9075-3:1995", is an informative Annex. It identifies
incompatibilities with ISO/IEC 9075-3:1995.

Annex F, “Deprecated features”, is an informative Annex. It lists features that the responsible
Technical Committee intends will not appear in a future revised version of ISO/IEC 9075.

Annex G, “SQL feature and package taxonomy”, is an informative Annex. It contains a taxon-
omy of features of the SQL language that are specified in this part of ISO/IEC 9075.

Introduction Xi
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In the text of this part of ISO/IEC 9075, Clauses begin a new odd-numbered page, and in Clause 5,
“Call-Level Interface specifications”, through Clause 8, “Conformance”, Subclauses begin a new
page. Any resulting blank space is not significant.

xii  Call-Level Interface (SQL/CLI)
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Information technology — Database languages — SQL —
Part 3: Call-Level Interface (SQL/CLI)

1 Sqope

This paft of ISO/IEC 9075 defines the structures and procedures that may be used to‘execute state-
ments df the database language SQL from within an application written in a standard programming
languade in such a way that procedures used are independent of the SQL statements to be ekecuted.

Scope 1
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2 Normative references

The follpwing

of this
standa
are enc

indicatgd below. Members of IEC and 1SO maintain registers of currently valid/ lnternation
Standards.

ISOJIEC 1539:1991, Information technology — Programming languages — FORTRAN.
1SO| 1989:1985, Programming languages — COBOL.

1SO|6160:1979, Programming languages — PL/1I.

ISOJIEC 7185:1990, Information technology — Programmiing languages — Pascal.
ISOJIEC 8652:1995, Information technology — Pregramming languages — Ada.

ISOYIEC 9075-1:1999, Information technology@- Database languages — SQL — Part 1

Fra

ISOJIEC 9075-2:1999, Information techinology — Database languages — SQL — Part 2

Fou

1SO
Pers

1SO
Lan

I1ISO,

ISO

g3 cor f o) Nat, nce mt eXL, CO
part of ISO/IEC 9075. At the time of publication, the editions indicated were vatid.
ds are subject to revision, and parties to agreements based on this part of ISOHEC

puraged to investigate the possibility of applying the most recent editions of,thé star

mework (SQL/Framework).

hdation (SQL/Foundation).

IEC 9075-4:1999, Information technology — Database languages — SQL — Part 4
istent Stored Modules (SQL/PSM).

IEC 9075-5:1999,Information technology — Database languages — SQL — Part 5:
guage Bindings(SQL/Bindings).

IEC 9899:2990, Programming languages — C.

IEC.-10206:1991, Information technology — Programming languages — Extended P3

All
D075

al

Host

scal.

ISO

IEC 11756:1992, Information technology—Programming languages—MUMPS.

Normative references

dards

lovisions

3
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3 Definitions, notations, and conventions

3.1 Definitions

3.1.1

Definitions provided in Part 3

[ Insert t

9075-1,

a) harjdle: A CLI object returned by an SQL/CLI implementation whén,a CLI resource is g
and|used by an SQL/CLI application to reference that CLI resource.

b) innpr table: The second operand of a left outer join or the first operand of a right outer

ISO/IEC 9075-2, and ISO/IEC 9075-5 and the following definitions apply.

is paragraph | For the purposes of this part of ISO/IEC 9075, the definitions given in ISO/IEC

llocated

join.

c) pseudo-column: A column in a table that is not part.ef the descriptor for that table. JAn

exa

3.2 INotations

mple of such a pseudo-column is an implementation<defined row identifier.

[ Insert t

of BNF

Subclayse 6.1, "Notation", of ISO/IEC9075-1.

3.3 Conventions

(“Backus Normal Form” or “Backus'Naur Form”). This version of BNF is fully descr

[ Insert t

is paragraph | Exceptyas otherwise specified in this part of ISO/IEC 9075, the convent

used in
9075-2.

3.3.1

The routines in this part of ISO/IEC 9075 are specified in terms of:

this part of ISO/IEC 9075 are identical to those described in ISO/IEC 9075-1 and IS

Spetification of routine definitions

is paragraph | The syntax notation used*in this part of ISO/IEC 9075 is an extended vprsion

ibed in

ons
O/IEC

— Function: A short statement of the purpose of the routine.

— Definition: The name of the routine and the names, modes, and data types of its parameters.

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

Definitions, notations, and conventi

ons 5
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3.3 Conventions

3.3.2 Relationships to other parts of ISO/IEC 9075

3.3.2.1 Clause, Subclause, and Table relationships

lable 1—Clause, subclause, and lable relationships

Clauspk, Subclause, or Table in this Corresponding Clause, Subclause, Part econtaining
part af ISO/IEC 9075 or Table from another part correspondence
Clausg 1, “Scope” Clause 1, "Scope" ISO/IEC 9075-2
Clausq 2, “Normative references” Clause 2, "Normative references" ISO/IEC 9075-2
Clausg 3, “Definitions, notations, and Clause 3, "Definitions, notations, and ISO/IEC 90715-2
converjtions” conventions"

Subcldquse 3.1, “Definitions” Subclause 3.1, "Definitions" ISO/IEC 90715-2
Subclduse 3.1.1, “Definitions provided Subclause 3.1.5, "Definitions~provided ISO/IEC 9075-2
in Parf 3" in Part 2"

Subclquse 3.2, “Notations” Subclause 3.2, "Neotation" ISO/IEC 90715-2
Subcldquse 3.3, “Conventions” Subclause 3.3,."Conventions" ISO/IEC 9015-2
Subclduse 3.3.1, “Specification of rou- (none) (none)

tine definitions”

Subclduse 3.3.2, “Relationships to other (nong) (none)

parts ¢f ISO/IEC 9075"

Subclguse 3.3.2.1, “Clause, Subclause, (none) (none)

and T4ble relationships”

Subclduse 3.4, “Object identifier for none none

Database Language SQL”

Clausg 4, “Concepts” Clause 4, "Concepts" ISO/IEC 9075-2
Subcldquse 4.1, “Introductien to none none

sQL/gLl”

Subcldquse 4.2, “Réturn codes” none none

Subclduse 4.3,-{Diagnostics areas in none none

sQL/gLr”

Subclqusev4.3.1, “Setting of ROW none none

NUMBER and COLUMN_NUMBER

fields”

Subclause 4.4, “Miscellaneous charac- none none

teristics”

Subclause 4.4.1, “Handles” none none

Subclause 4.4.2, “Null terminated none none

strings”

Subclause 4.4.3, “Null pointers” none none

Subclause 4.4.4, “Environment at- none none

tributes”

6 Call-Level Interface (SQL/CLI)
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Table 1—Clause, Subclause, and Table relationships (Cont.)

ISO/IEC 9075-3:1999 (E)
3.3 Conventions

Clause, Subclause, or Table in this

Corresponding Clause, Subclause,

Part containing

part of ISO/IEC 9075 or Table from another part correspondence

Subclause 4.4.5, “Connection at- none none

tributes”

Subcldquse 4.4.6, “Statement attributes” none none

Subclduse 4.4.7, “CLI descriptor areas” none none

Subclduse 4.4.8, “Obtaining diagnostics none none

during multi-row fetch”

Subclguse 4.5, “Client-server operation” Subclause 4.36, "Client-server opera- ISO/IEC 9015-2
tion"

Clausg 5, “Call-Level Interface specifi- none none

cation$”

Subclquse 5.1, “<CLI routine>" none none

Subcldquse 5.2, “<CLI routine> invoca- none none

tion”

Subclduse 5.3, “Implicit set connection” none none

Subclduse 5.4, “Implicit cursor” none none

Subclduse 5.5, “Implicit DESCRIBE none none

USING clause”

Subclduse 5.6, “Implicit EXECUTE noene none

USING and OPEN USING clauses”

Subclduse 5.7, “Implicit CALL USING none none

clausef

Subclguse 5.8, “Implicit FETCH none none

USING clause”

Subclduse 5.9, “Character;string re- none none

trieval’

Subclduse 5.10, “Binary large object none none

string |retrieval®

Subclduse 5.11, “Deferred parameter none none

check’

Subclause 5.12, “CLI-specific status none none

codes”

Subclause 5.13, “"Description of CLI none none

item descriptor areas”

Subclause 5.14, “Other tables associ- none none

ated with CLI”

Subclause 5.15, “Data type correspon-
dences”

Clause 6, “SQL/CLI routines”

Subclause 6.1, “AllocConnect”

Subclause 13.6, "Data type correspon-
dences"

none

none

ISO/IEC 9075-2

none

none

Definitions, notations, and conventions
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Clause, Subclause, or Table in this

Corresponding Clause, Subclause,

Part containing

8 Call-Level Interface (SQL/CLI)

part of ISO/IEC 9075 or Table from another part correspondence
Subclause 6.2, “AllocEnv” none none
Subclgtse-6-3-“AhocHandte” rone rore
Subclguse 6.4, “AllocStmt” none none
Subcldquse 6.5, “BindCol” none none
Subclguse 6.6, “BindParameter” none none
Subcldquse 6.7, “Cancel” none none
Subclguse 6.8, “CloseCursor” none none
Subcldquse 6.9, “ColAttribute” none none
Subclduse 6.10, “ColumnPrivileges” none none
Subclguse 6.11, “Columns” none none
Subcldquse 6.12, “Connect” none none
Subclduse 6.13, “CopyDesc” none none
Subcldquse 6.14, “DataSources” none none
Subclguse 6.15, “DescribeCol” none none
Subcldquse 6.16, “Disconnect” none none
Subcldquse 6.17, “EndTran” none none
Subclgquse 6.18, “Error” none none
Subcldquse 6.19, “ExecDirect” none none
Subclgquse 6.20, “Execute” none none
Subcldquse 6.21, “Fetch” none none
Subclguse 6.22, “Fetch&croll” none none
Subclduse 6.23, “EoreignKeys” none none
Subcldquse 6.24/ “FreeConnect” none none
Subclguse 6.25, “FreeEnv” none none
Subclqusev6.26, “FreeHandle” none none
Subclause 6.27, “FreeStmt” none none
Subclause 6.28, “GetConnectAttr” none none
Subclause 6.29, “GetCursorName” none none
Subclause 6.30, “GetData” none none
Subclause 6.31, “GetDescField” none none
Subclause 6.32, “GetDescRec” none none
Subclause 6.33, “GetDiagField” none none
Subclause 6.34, “GetDiagRec” none none
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Table 1—Clause, Subclause, and Table relationships (Cont.)

3.3 Conventions

Clause, Subclause, or Table in this Corresponding Clause, Subclause, Part containing
part of ISO/IEC 9075 or Table from another part correspondence
Subclause 6.35, “GetEnvAttr” none none
Subclgtrse-6-36“GetFeatureinfo” rone rore

Subclguse 6.37, “GetFunctions” none none

Subcldquse 6.38, “GetlInfo” none none

Subclduse 6.39, “GetLength” none none

Subcldquse 6.40, “GetParambData” none none

Subclguse 6.41, “GetPosition” none none

Subclgquse 6.42, “GetSessionInfo” none none

Subcldquse 6.43, “GetStmtAttr” none none

Subclduse 6.44, “GetSubString” none none

Subclguse 6.45, “GetTypelnfo” none none

Subclguse 6.46, “MoreResults” none none

Subcldquse 6.47, “NextResult” none none

Subclguse 6.48, “NumResultCols” none none

Subcldquse 6.49, “ParambData” none none

Subclduse 6.50, “Prepare” none none

Subclduse 6.51, “PrimaryKeys” none none

Subcldquse 6.52, “PutData” none none

Subclguse 6.53, “RowCount” none none

Subclgquse 6.54, “SetConnectAttr” none none

Subclguse 6.55, “SetCuirsorName” none none

Subcldquse 6.56, “SetDescField” none none

Subclquse 6.57/ “SetDescRec” none none

Subclguse 6.58, “SetEnvAttr” none none
Subclqusev6.59, “SetStmtAttr” none none

Subclause 6.60, “SpecialColumns” none none

Subclause 6.61, “StartTran” none none

Subclause 6.62, “TablePrivileges” none none

Subclause 6.63, “Tables” none none

Clause 7, “Definition Schema” Clause 21, "Definition Schema” ISO/IEC 9075-2
Subclause 7.1, “SQL_IMPLEMENTATION_ Subclause 21.36, "SQL_IMPLEMENTATIONSO/IEC 9075-2
INFO base table” INFO base table"

Subclause 7.2, “SQL_SIZING base Subclause 21.38, "SQL_SIZING base ISO/IEC 9075-2
table” table”

Definitions, notations, and conventions 9
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Table 1—Clause, Subclause, and Table relationships (Cont.)

Clause, Subclause, or Table in this Corresponding Clause, Subclause, Part containing
part of ISO/IEC 9075 or Table from another part correspondence
Subclause 7.3, “SQL_LANGUAGES Subclause 21.37, "SQL_LANGUAGES ISO/IEC 9075-2
base table” base table"
Clausg 8, “Conformance” Clause 8, "Conformance" ISO/IEC-90115-1
Subcldquse 8.1, “Conformance to none none
sQL/grrr
Subclduse 8.2, “Claims of conformance” Subclause 8.1.5, "Claims of confor- ISO/IEC 90715-1
mance"
Subclduse 8.3, “Extensions and options” none none
Annex] A, “Typical header files” none none
Subclduse A.1, “C header file none none
SQLCLI.H"
Subclguse A.2, “COBOL library item none none
SQLCLI"
Annex| B, “Sample C programs” none none
Subclduse B.1, “Create table, insert, none none
select”
Subclguse B.2, “Interactive Query” none none
Subclduse B.3, “Providing long dynamic noene none
arguments at Execute time”
Annex| C, “Implementation-defined Appendix B, "Implementation-defined ISO/IEC 9075-2
elements” elements"
Annex| D, “Implementation-dependent Appendix C, "Implementation- ISO/IEC 9075-2
elements” dependent elements”
Annex| E, “Incompatibilities’ with Appendix E, "Incompatibilities with ISO/IEC 9075-2
ISO/IHC 9075-3:1995% ISO/IEC 9075:1992 and ISO/IEC 9075-
4:1996"
Annex| F, “Deprecated features” Appendix D, "Deprecated features” ISO/IEC 9075-2
Annex| G,,“SQL feature and package none none
taxongmy?
Table 1, “Clause, Subclause, and Table none none
relationships”
Table 2, “Fields in SQL/CLI diagnostics none none
areas”
Table 3, “Supported calling conventions none none
of SQL/CLI routines by language”
Table 4, “Abbreviated SQL/CLI generic none none
names”
Table 5, “SQLSTATE class and subclass none none
values for SQL/CLI-specific conditions”

10 Call-Level Interface (SQL/CLI)
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Table 1—Clause, Subclause, and Table relationships (Cont.)
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3.3 Conventions

Clause, Subclause, or Table in this

Corresponding Clause, Subclause,

Part containing

CLI”

part of ISO/IEC 9075 or Table from another part correspondence
Table 6, “Fields in SQL/CLI row and none none
parameter descriptor areas”

Table , “Codes used for implementa- none none
tion data types in SQL/CLI”

Table B, “Codes used for application none none
data types in SQL/CLI"

Table P, “Codes associated with date- none none
time dgata types in SQL/CLI”

Table |10, “Codes associated with <in- none none
terval jqualifier> in SQL/CLI"

Table L1, “Codes associated with <pa- none none
rametgr mode> in SQL/CLI”

Table [L2, “Codes used for diagnostic none none
fields”

Table 13, “Codes used for handle types” none none
Table |L4, “Codes used for transaction none none
termirjation”

Table |15, “Codes used for environment none none
attribytes”

Table |16, “Codes used for connection none none
attribytes”

Table [L7, “Codes used for statemént none none
attribytes”

Table |18, “Codes used for kreeStmt none none
option§”

Table 19, “Data types\of attributes” none none
Table PO, “Codes used for descriptor none none
fields”

Table Pl Ability to set SQL/CLI none none
descriptor fields”

Table 22, “Ability to retrieve SQL/CLI none none
descriptor fields”

Table 23, "SQL/CLI descriptor field none none
default values”

Table 24, “Codes used for fetch orienta- none none
tion”

Table 25, “Multi-row fetch status codes” none none
Table 26, “Miscellaneous codes used in none none

Definitions, notations, and conventions
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Clause, Subclause, or Table in this

Corresponding Clause, Subclause,

Part containing

used with SpecialColumns”

Table 44, “Data type correspondences
for Ada”

Table 45, “Data type correspondences
for C”

Table 46, “Data type correspondences
for COBOL”

12 Call-Level Interface (SQL/CLI)

part of ISO/IEC 9075 or Table from another part correspondence
Table 27, “Codes used to identify none none
SQL/CLI routines”

Table P8, “Codes and data types for none none
implementation information”

Table P9, “Codes and data types for none none
sessioff implementation information”

Table BO, “Values for ALTER TABLE none none
with detinfo”

Table B1, “Values for FETCH none none
DIRECTION with GetInfo”

Table B2, “Values for GETDATA none none
EXTENSIONS with Getlnfo”

Table B3, “Values for OUTER JOIN none none
CAPABILITIES with Getlnfo”

Table B4, “Values for SCROLL none none
CONCUURRENCY with GetlInfo”

Table B5, “Values for TRANSACTION none none
ISOLATION OPTION with GetInfo and

StartTjran”

Table B6, “Values for TRANSACTION none none
ACCEBS MODE with StartTran”

Table B7, “Codes used for concise _data none none
types”

Table B8, “Codes used with.concise none none
datetifne data types in SQLI/CLI”

Table B9, “Codes used With concise none none
interval data types,*SQL/CLI”

Table A0, “Concise codes used with none none
datetifne data types in SQL/CLI”

Table #1¢'Concise codes used with none none
intervat-data types SO EH™

Table 42, “Special parameter values” none none
Table 43, “Column types and scopes none none

Table 18, "Data type correspondences
for Ada"

Table 19, "Data type correspondences
for C"

Table 20, "Data type correspondences
for COBOL"

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2
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Table 1—Clause, Subclause, and Table relationships (Cont.)
Clause, Subclause, or Table in this Corresponding Clause, Subclause, Part containing
part of ISO/IEC 9075 or Table from another part correspondence
Table 47, “Data type correspondences Table 21, "Data type correspondences ISO/IEC 9075-2
for Fortran” for Fortran"
Table #18, “Data type correspondences Table 22, "Data type correspondences ISO/IEC-90115-2
for MUMPS” for MUMPS"
Table #19, “Data type correspondences Table 23, "Data type correspondences ISQ/IEC 9075-2
for Pagcal” for Pascal"
Table B0, “Data type correspondences Table 24, "Data type correspondences ISO/IEC 9075-2
for PL{I” for PL/I"
Table b1, “SQL/CLI feature taxonomy” Table 32, "SQL/Foundation featute ISO/IEC 9075-2
taxonomy for features outside-Core
soL"
3.4 Objectidentifier for Database Language SQL

The obj
"Object

Form

<Part 3

A

<Part 3

Synta

Non

bct identifier for Database Language SQL iscdefined in ISO/IEC 9075-1 in Subclausg
identifier for Database Language SQL", with the following additions:

At

yes> ::=<Part 3 conformance>

conformance> ::=3 | sqteli1999 <l eft paren> 3 <right paren>
X Rules

e.

Definitions, notations, and conventio

6.3,

ns
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4 Concepts

4.1 Introduction to SQL/CLI

The Call-Level Interface (SQL/CLI) is a binding style for executing SQL statermenats. SQL/CLI
compriges routines that:

— Allgcate and deallocate resources.

— Conftrol connections to SQL-servers.

— Exefute SQL statements using mechanisms similar to dynamic SQL.
— Obthin diagnostic information.

— Conftrol transaction termination.

— Obtpin information about the implementation

A handle is a CLI object returned by an SQL/CLI implementation when a CLI resource is allocated
and usdd by an SQL/CLI application to reference that CLI resource. The AllocHandle routjne
allocates the resources to manage an SQL-environment, an SQL-connection, a CLI descriptdr area,
or SQL-{statement processing and returns an environment handle, a connection handle, a descriptor
handle,|or a statement handle, respectively. An SQL-connection is allocated in the context pf an
allocated SQL-environment. A CLI descriptor area and an SQL-statement are allocated in [the
context [of an allocated SQL-connection. The FreeHandle routine deallocates a specified resgurce.
The AllpcConnect, AllocEnviiand AllocStmt routines can be used to allocate the resources to[manage
an SQLtconnection, an,SQL-environment, and SQL-statement processing, respectively, instgad of
using the AllocHandle reutine. The FreeConnect, FreeEnv, and FreeStmt routines can be uped to
deallocdte the spegific resource instead of using FreeHandle.

Each aljocated.SQL-environment has an attribute that determines whether output character strings
are null terminated by the implementation. The application can set the value of this attriute

by using thefoutine SetEnvAttr and can retrieve the current value of the attribute by using the
routine lGetEnvALtr

The Connect routine establishes an SQL-connection. The Disconnect routine terminates an es-
tablished SQL-connection. Switching between established SQL-connections occurs automatically
whenever the application switches processing to a dormant SQL-connection.

The ExecDirect routine is used for a one-time execution of an SQL-statement. The Prepare routine
is used to prepare an SQL-statement for subsequent execution using the Execute routine. In each
case, the executed SQL-statement can contain dynamic parameters.

The interface for a description of dynamic parameters, dynamic parameter values, the resultant
columns of a <dynamic select statement> or <dynamic single row select statement>, and the tar-
get specifications for the resultant columns is a CLI descriptor area. A CLI descriptor area for
each type of interface is automatically allocated when an SQL-statement is allocated. The applica-
tion may allocate additional CLI descriptor areas and nominate them for use as the interface for
the description of dynamic parameter values or the description of target specifications by using the

Concepts 15
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routine SetStmtAttr. The application can determine the handle value of the CLI descriptor area cur-
rently being used for a specific interface by using the routine GetStmtAttr. The GetDescField and
GetDescRec routines enable information to be retrieved from a CLI descriptor area. The CopyDesc
routine enables the contents of a CLI descriptor area to be copied to another CLI descriptor area.

When a <dynamic select statement> or <dynamic single row select statement> is prepared or
executed HoH is—ar atie Sjava H—the
applicaple CLI implementation descriptor area. In this case, the application may additionglly
retrieve information by using the DescribeCol and/or the ColAttribute routine to obtain‘a degcription
of a sinple resultant column and by using the NumResultCols routine to obtain a_coeunt of the
number] of resultant columns. The application sets values in the CLI application descriptor|area
for the fHescription of the corresponding target specifications either explicitly using the routjines
SetDesqField and SetDescRec or implicitly using the routine BindCol.

When an SQL-statement is prepared or executed immediately, a description of the dynamic [param-
eters is|lautomatically provided in the applicable CLI implementation déesCriptor area if this|facility
is suppg¢rted by the current SQL-connection. An attribute associatéd)with the allocated SQL-
connectjon indicates whether this facility is supported. The value of the attribute may be rdtrieved
using the routine GetConnectAttr. Regardless of whether automatic description is supportef, all
dynamig input and input/output parameters must be defined-in the CLI application descriptor area
before §QL-statement execution. This can be done either'explicitly using the routines SetDgscField
and SetlDescRec or implicitly using the routine BindParameter. The value of a dynamic input or
input/odtput parameter may be established before SQL-statement execution (immediate parfameter
value) dr may be provided during SQL-statementexecution (deferred parameter value). Its| de-
scription in the CLI descriptor area determinescwhich method is in use. The ParamData rotitine is
used to|cycle through and process deferred input and input/output parameter values. The FutData
routine|is used to provide the deferred values. The PutData routine also enables the valuep of
character string input and input/output-parameters to be provided in pieces.

Before & <call statement> is prepared.or executed immediately, the application may choose yhether
or not tp bind any dynamic output.parameters in the CLI application descriptor area. This can be
done either explicitly using the‘routines SetDescField and SetDescRec or implicitly using tHe rou-
tine BijdParameter. After execution of the statement, values of unbound output and input/putput
parameters can be individually retrieved using the GetParamData routine. The GetParamDlata rou-
tine alsp enables the rétnieval of the values of character and binary string output and inputfoutput
parameters to be accomplished piece by piece.

When g <dynamic'select statement> or <dynamic single row select statement> is executed| a
cursor is implicitly declared and opened. The cursor name can be supplied by the application
by using the_routine SetCursorName. If a cursor name is not supplied by the application, pn
implemgntation-dependent cursor name is generated. The cursor name can be retrieved by |using
the GetCursorName routine.

The Fetch and FetchScroll routines are used to position an open cursor on a row and to retrieve
the values of bound columns for that row. A bound column is one whose target specification in

the specified CLI descriptor area defines a location for the target value. The Fetch routine always
positions the open cursor on the next row, whereas the FetchScroll routine may be used to position
the open cursor on any of its rows. The value of the CURSOR SCROLLABLE statement attribute
must be SCROLLABLE at the time that the cursor is implicitly declared in order to use FetchScroll
with a FetchOrientation other than NEXT. The application can set the value of this attribute by
using the SetStmtAttr routine and can retrieve the current value of the attribute by using the
GetStmtAttr routine. The Fetch and FetchScroll routines can also retrieve multiple rows in a single
call; the set of rows thus retrieved is called a rowset. This is accomplished by setting the ARRAY_
SIZE field of the applicable CLI application row descriptor to the desired number of rows. Note that
the single row fetch is just a special case of multi-row fetch, where the rowset size is one.

16 Call-Level Interface (SQL/CLI)
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Values for unbound columns can be individually retrieved by using the GetData routine. The
GetData routine also enables the retrieval of the values of character and binary string columns to
be accomplished piece by piece. The current row of a cursor can be deleted or updated by executing
a <preparable dynamic delete statement: positioned> or a <preparable dynamic update statement:
positioned>, respectively, for that cursor under a different allocated SQL-statement to the one under
which the cursor was opened. The CloseCursor routine enables a cursor to be closed.

Result {
routine
are des
executid
single <
processs
a given
addition
set. To
there ai
next reg

Special
schema

— ColdmnPrivileges: Returns a list of the privileges field on the columns whose names ad

tfot
be d
PRI

— Collimns: Returns the column names.and attributes for all columns that adhere to the

que
rout

— For
key
tabl
foreg)

to igsue an appropriate query on the TABLE_CONSTRAINTS view and the REFERENT
COINSTRAINTS.view of the Information Schema.

— PrimaryKeys: Returns a list of the columns that constitute the primary key of a single 1

tabl
app

ets can be returned to the application as a result of issuing an Execute or ExecDir
against a statement handle whose current statement is a <call statement>. Such-re
ribed and processed in the same way as outlined above for the result sets produced
n of a <dynamic select statement>. Multiple result sets may result from the’execut
call statement>. These result sets are returned as an ordered set of result sets that
bd one at a time or in parallel. To process the result sets one at a time,.once the proce

al result sets and, if there are, to position the cursor before the first row in the nexi
process the result sets in parallel, the NextResult routine is~used to determine whe
e any additional result sets and, if there are, to position aCeursor before the first rov
ult set.

routines, called catalog routines are available to return result sets from the informg
5. These routines are:

ne requested pattern(s) within a single specified table. Most of this information can
btained by using the ExecDirect routingt¢’issue an appropriate query on the COLU
VILEGES view of the Information Schema.

bted pattern(s). Most of this information can also be obtained by using the ExecDir
ine to issue an appropriate guery on the COLUMNS view of the Information Schem

bignKeys: Returns either_the primary key of a single specified table together with the
5 in all other tables that reference that primary key or the foreign keys of a single s
e together with atkthe primary and unique keys in all other tables that reference t
gn keys. Most(of this information can also be obtained by using the ExecDirect rou

bt

bult sets
by the
on of a
can be
ssing of

result set is complete, the MoreResults routine is used to determine whether there are any

result
ther
in the

ition

here
also
MN_

re-
eCct
0.

foreign
pecified
hose
tine
A

pecified
ssue an

./Most of this information can also be obtained by using the ExecDirect routine to
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of the Information Schema.

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

— Tables: Returns information about the tables that adhere to the requested pattern(s) and
type(s). Most of this information can also be obtained by using the ExecDirect routine to issue
an appropriate query on the TABLES view of the Information Schema.

— TablePrivileges: Returns a list of the privileges held on tables that adhere to the requested
pattern(s). Most of this information can also be obtained by using the ExecDirect routine to
issue an appropriate query on the TABLE_PRIVILEGES view of the Information Schema.
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These special routines are only available for a small portion of the metadata that is available in the
Information Schema. Other metadata (for example, that about SQL-invoked routines, triggers, and
user-defined types) must be obtained by issuing appropriate queries on the views of the Information
Schema.

The GetPosition, GetLength, and GetSubString routines can be used with their own independent

t t nit-handla tao-o actrina valiin ot thon capmny thaot 1o raneacan tod by o l oran Obaoos I t
StatemgRtraRare—to—aceeSSa—Stt Ty voaCaC Crc~SCT Ve T At IS TOCPTCSTUTIIC O Oy o Calrge— ooty ocator

in ordel to do any of the following:

— The| GetPosition routine may be used determine whether a given substring exists'withif that
string and, if it does, to obtain an integer value that indicates the starting position of that
substring.

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

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

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

Informdtion on the number of rows affected by‘the last executed SQL-statement can be obtdined by
using the RowCount or GetDiagField routine.

An SQU-transaction is terminated by using the EndTran routine. An SQL-transaction is implicitly
initiated whenever a CLI routine is invoked that requires the context of an SQL-transactiop and

no SQL}transaction is active. An SQL-transaction is explicitly started and its characteristic$ set by
using the StartTran routine.

NOTE 1 — Neither a <start transaction statement>, a <commit statement>, a <rollback statement>, nor a
<release|savepoint statement>._nay be executed using the ExecDirect or Execute routines.

The Cancel routine is used to cancel the execution of a concurrently executing SQL/CLI roytine
or to tefminate the_processing of deferred parameter values and the execution of the associpted
SQL-stgtement.

The GetFeaturelnfo, GetFunctions, Getlnfo, GetSessioninfo, and GetTypelnfo routines are ysed to
obtain ipformation about the implementation. The DataSources routine returns a list of narpes that
identify] S@L-servers to which the application may be able to connect and returns a description of
each suthSQL-Server:

4.2 Return codes

The execution of a CLI routine causes one or more conditions to be raised. The status of the ex-
ecution is indicated by a code that is returned either as the result of a CLI routine that is a CLI
function or as the value of the ReturnCode argument of a CLI routine that is a CLI procedure.

The values and meanings of the return codes are as follows. If more than one return code is possi-
ble, then the one appearing later in the list is the one returned.

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

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

A value of 100 indicates No data found. The CLI routine executed successfully but a comple-
tion condition was raised: no data.

pcause
ynamic

namic

A value of —2 indicates Invalid handle. The CLI routine did not execute successfully hecause
an gxception condition was raised: CLI-specific condition — invalid\handle.

After tHe execution of a CLI routine, the values of all output arguments not explicitly defingd by

this paift of ISO/IEC 9075 are implementation-dependent.

In addition to providing the return code, for all CLI routinés other than Error, GetDiagFie|d,

and GetDiagRec, the implementation records informatien a@bout completion conditions and IbOUt
exceptign conditions other than CLI-specific condition:= invalid handle in the diagnostics
associatled with the resource being utilized.

rea

The respurce being utilized by a routine is theresource identified by its input handle. In tHe case
of CopypPesc, which has two input handles, the resource being utilized is deemed to be the jone

identifigd by TargetDescHandle.

4.3 Diagnostics areas in SQL/CLI

Each diagnostics area comprises header fields that contain general information relating to fthe
routine [that was executed «and zero or more status records containing information about individual
conditigns that occurred 'during the execution of the CLI routine. A condition that causes a|status

record to be generated ‘is'referred to as a status condition.

At the beginning<©f-the execution of any CLI routine other than Error, GetDiagField, and

GetDiagRec, the_diagnostics area for the resource being utilized is emptied. If the execution of
such a foutine.does not result in the exception condition CLI-specific condition — invalid hdndle or

the exc¢ptioncondition CLI-specific condition — dynamic parameter value needed, then:

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

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

If the routine’s return code indicates No data found, then no status record is generated corre-
sponding to SQLSTATE value '02000’ but there may be status records generated corresponding
to SQLSTATE value '02nnn’, where 'nnn’ is an implementation-defined subclass value.
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When Fetch or FetchScroll is called to fetch a rowset and there are exceptions or warnings gener-
ated when fetching one or more rows, then the corresponding records in the diagnostics area have
the ROW_NUMBER field set to the appropriate row number in the rowset. If a status record does
not correspond to any row in the rowset, or the record is generated as a result of calling a routine
other than Fetch or FetchScroll, the ROW_NUMBER field is set to zero. The COLUMN_NUMBER
field of the diagnostic record contains the column number (if any) to which this diagnostic applies.

If the d

Status
generat
a diagn

— For
roll
hav
turr

— Apdrt from any status records corresponding to an implementation-specified no data, an

recg
part

agnostic record does not apply to any column, then COLUMN_NUMBER is set to-ze

ecords in the diagnostics area are ordered by ROW_NUMBER. If multiple statds, rec
bd for the same ROW_NUMBER value, then the order in which status records*are p
pstics area is implementation-dependent except that:

the purpose of choosing the first status record, status records corresponding to tran

pack have precedence over status records corresponding to other exceptions, which i

P precedence over status records corresponding to the completion,condition no data,
have precedence over status records corresponding to the completion condition war

rd corresponding to an implementation-specified condition that duplicates, in whole

The ro
plicatio

resourc¢ as an input argument. The routines retusn‘a result code but do not modify the ide
diagnostics area.

The Error routine also retrieves informatiop:from a diagnostics area. The Error routine ret

the sta
cessed 9
diagnos
The Ro
ified st
conditio

A CLI ¢
areas”.

tines GetDiagField and GetDiagRec retrieve information from a diagnostics area. T
identifies which diagnostics area is to be accessed by providing the handle of the r

us records in the identified diagnostics area one at a time but does not permit alrea
tatus records to be retrieved. [Erfror returns a result code but does not modify the id
tics area.

vCount routine retrieves thie ROW_COUNT field from the diagnostics area for the s
tement handle. RowCount returns a result code and may cause exception or compl
ns to be raised whigh' cause status records to be generated.

iagnostics ared comprises the fields specified in Table 2, “Fields in SQL/CLI diagno

Table 2—Fields in SQL/CLI diagnostics areas

, a condition defined in this part of ISO/IEC 9075 shall not be the first status record,

ro.

brds are
aced in

action

N turn
vhich in
ning.

y status
or in

he ap-
plevant
ntified

rieves

ly pro-
entified

pec-
etion

stics

Field

Data type

Header fieltds

RETU
ROW _

DYNAMIC_FUNCTION CHARACTER VARYING (L1)
DYNAMIC_FUNCTION_CODE INTEGER
MORE INTEGER
NUMBER INTEGER

RNCODE SMALLINT
COUNT INTEGER

Where L is an implementation-defined integer not less than 128 and L1 is an implementation-defined integer not less
than 254.
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4.3 Diagnostics areas in SQL/CLI

Table 2—Fields in SQL/CLI diagnostics areas (Cont.)

Field

Data type

Header fields

BACK
TRANPBACTION_ACTIVE

Implementation-defined header
field

TRANSACTIONS_COMMITTED INTEGER
TRANBACTIONS_ROLLED_ INTEGER
INTEGER

Implementation-defined

Fields in status records

CATALOG_NAME
CLAS$_ORIGIN
COLUMN_NAME
COLumN_NUMBER
COND/ITION_IDENTIFIER
COND/ITION_NUMBER
CONNECTION_NAME
CONS|TRAINT_CATALOG
CONS|TRAINT_NAME
CONS|TRAINT_SCHEMA
CURSPR_NAME
MESSAGE_LENGTH
MESSPGE_OCTET_LENGTH
MESSPGE_TEXT
NATIE_CODE
PARAMETER_MODE
PARAMETER-NAME
PARAMETER_ORDINAL _

CHARACTER VARYING (L)
CHARACTER VARYING (L1)
CHARACTER VARYING (L)
INTEGER
CHARACTER VARYING (L)
INTEGER
CHARACTER VARYING (L)
CHARACTER VARYING (L)
CHARAGTER VARYING (L)
CHARACTER VARYING (L)
CHARACTER VARYING (L)
INTEGER
INTEGER
CHARACTER VARYING (L1)
INTEGER
CHARACTER VARYING (L)
CHARACTER VARYING (L)
INTEGER

POSITION
ROUTINE_CATALOG
ROUTINE_NAME
ROUTINE_SCHEMA
ROW_NUMBER
SCHEMA_NAME
SERVER_NAME

CHARACTER VARYING (L)
CHARACTER VARYING (L)
CHARACTER VARYING (L)
INTEGER

CHARACTER VARYING (L)
CHARACTER VARYING (L)

than 254.

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

(Continued on next page)
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Table 2—Fields in SQL/CLI diagnostics areas (Cont.)

Field Data type

Fields in status records
SQLSTATE CHARACTER (5)
SPECIFIC_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)
Implementation-defined status Implementation-defined
field
Where|L is an implementation-defined integer not less than 128 and L1 is@np implementation-defined integer npt less
than 2%4.

All diagnostics area fields specified in other parts of ISO/IEC 9075 that are not included in|this
table arfe not applicable to SQL/CLLI.
4.3.1 |Setting of ROW_NUMBER and COLUMN_NUMBER fields

Unless pxplicitly set to a different value inthis part of ISO/IEX 9075, the ROW_NUMBER |and
COLUMN_NUMBER fields in a diagnastic record are always 0 (zero).

4.4 Miscellaneous characteristics

4.4.1 |Handles

The AllpcHandle routine returns a handle, that uniquely identifies the allocated resource. Although
the datq type for@handle parameter is INTEGER, its value has no meaning in any other context
and shduld not.be’used as a numeric operand or modified in any way.

In genefal; if the related resource cannot be allocated, then a handle value of zero is returmed.
Howevdr,»éven if a resource has been successfully allocated, processing of that resource can |subse-
quently fail due to memory constraints as follows:

— If additional memory is required but is not available, then an exception condition is raised:
CLI-specific condition — memory allocation error.

— If previously allocated memory cannot be accessed, then an exception condition is raised: CLI-
specific condition — memory management error.

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

The validity of a handle in a compilation unit other than the one in which the identified resource
was allocated is implementation-defined.

Specifying (the address of) a valid handle as the output handle of AllocHandle does not have the
effect of reinitializing the identified resource. Instead, a new resource is allocated and a new handle
value overwrites the old one.
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4.4.2 Null terminated strings

An input character string provided by the application may be terminated by the implementation-
defined null character that terminates C character strings. If this technique is used, the application
may set the associated length argument to either the length of the string excluding the null termi-
nator orta —3_indicating NUI | TERMINATED

If the NULL TERMINATION attribute for the SQL-environment is true , then all output.character
strings feturned by the implementation are terminated by the implementation-defined-null|char-
acter tHat terminates C character strings. If the NULL TERMINATION attributeris false ,[then
output ¢haracter strings are not null terminated.

4.4.3 [Null pointers

If the standard programming language of the invoking host program-supports pointers, thep the
host program may provide a zero-valued pointer, referred to as acaull pointer, in the followjing
circumgltances:

— In ljeu of an output argument that is to receive the length of a returned character string. This
indicates that the application wishes to prohibit theseturn of this information.

— In ljeu of other output arguments where specifically allowed by this part of ISO/IEC 9015. This
indicates that the application wishes to prohihit the return of this information.

— In ljeu of input arguments where specifically allowed by this part of ISO/IEC 9075. The|seman-
tics|of such a specification depend on thescontext.

If the hpst program provides a null pointer in any other circumstances, then an exception cgndition
is raiseql: CLI-specific condition — jinvalid use of null pointer.

If the NULL TERMINATION attribute for the SQL-environment is false , then specifying g zero
buffer size for an output argument is equivalent to specifying a null pointer for that output|argu-
ment.

4.4.4 |Enviropment attributes

Enviroriment.attributes are associated with each allocated SQL-environment and affect the lbehavior
of CLI functions in that SQL-environment.

The GetEnVALttr routine enables the application to determine the current value of a specifi¢ at-
tribute. For attributes that may be set by the user, the SetEnvAttr routine enables the application
to set the value of a specific attribute. Attribute values may be set by the 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
Subclause 5.14, “Other tables associated with CLI”, indicate for each attribute its name, code value,
data type, possible values, and whether the attribute may be set using SetEnvAttr.

The NULL TERMINATION attribute determines whether output character strings are null termi-
nated by the implementation. The attribute is set to true when an SQL-environment is allocated.
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445 Connection attributes

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

The GetConnectAttr routine enables the application to determine the current value of a specific
he

The POPULATE IPD attribute determines whether the implementation willipopulate the implemen-
tation garameter descriptor with a descriptor for the <dynamic parameter specification>s when an
SQL-statement is prepared or executed immediately. The attribute is;@dtomatically set each time
an SQLtconnection is established for the allocated SQL-connection.

The SAYEPOINT NAME and SAVEPOINT NUMBER connection ‘attributes specify the savepoint to
be referenced in an invocation of the EndTran routine that uses the SAVEPOINT NAME COMMIT,
SAVEPOINT NAME RELEASE, or SAVEPOINT NUMBERCOMMIT, SAVEPOINT NUMBER
RELEASE CompletionType, respectively. The SAVEPOINT/NAME attribute is set to a zerojlength
string gnd the SAVEPOINT NUMBER attribute is set\to O (zero) when the SQL-connection is
allocatef.

4.4.6 |Statement attributes

Statemgnt attributes are associated with each allocated SQL-statement and affect the procepsing of
SQL-stgtements under that allocated SQL-statement.

The GefStmtAttr routine enables.the application to determine the current value of a specific at-
tribute.| For attributes that may.be set by the user, the SetStmtAttr routine enables the application
to set the value of a specifictattribute.

Table 1], “Codes used for_statement attributes”, and Table 19, “Data types of attributes”, in
Subclayse 5.14, “Other-tables associated with CLI", indicate for each attribute its name, cdde
value, data type, pessible values, and whether the attribute may be set by using SetStmtAtt

-

The APD HANDLE attribute is the value of the handle of the current application parametdr de-
scriptor| for the allocated SQL-statement. The attribute is set to the value of the handle of [the
automatically allocated application parameter descriptor when the SQL-statement is allocatgd.

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

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

The IRD HANDLE attribute is the value of the handle of the implementation row descriptor as-
sociated with the allocated SQL-statement. The attribute is set to the value of the handle of the
automatically allocated implementation row descriptor when the SQL-statement is allocated.
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The CURSOR SCROLLABLE attribute determines the scrollability implicitly declared when
Execute or ExecDirect are invoked. The attribute is set to NONSCROLLABLE when the state-
ment is allocated. The CURSOR SENSITIVITY attribute determines the sensitivity to changes
of the cursor implicitly declared when Execute or ExecDirect are invoked. The attribute is set to
ASENSITIVE when the statement is allocated.

The C 6 ohicithy
when E is set to HOLDABLE or NONH
when the statement is allocated, depending on the values of the CURSOR COMMIT BEHAYVIOR
item usgd by the Getlnfo routine.

The stafement attribute CURRENT OF POSITION identifies the row in the rowsgt to whigh a
positioned update or delete operation applies. This is set to 1 (one) when a statement is initially
allocated. It is reset to 1 (one) whenever Fetch or FetchScroll are successfully executed.

The NHST DESCRIPTOR attribute determines whether nested descriptor items are permitfed in
a CLI descriptor. Nested descriptor items are used to describe ROW-and ARRAY data typeq. The
attribute is set to FALSE when the statement is allocated.

4.4.7 |CLI descriptor areas

A CLI descriptor area provides an interface for a description of <dynamic parameter specifidation>s,
<dynanyic parameter specification> values, resultant.columns of a <dynamic select statement> or
<dynaniic single row select statement>, or the <target specification>s for the resultant columns.

Each dgscriptor area comprises header fields and zero or more item descriptor areas. The header
fields afe specified in Table 6, “Fields in SQE/CLI row and parameter descriptor areas”. Thq header
fields irfclude a COUNT fields that indicates the number of item descriptor areas and an ALLOC _
TYPE fleld that indicated whether the 'CLI descriptor area was allocated by the user or autpmati-
cally allocated by the implementation:

The hegder fields include ARRAY) SIZE, ARRAY_STATUS_POINTER, and ROWS_PROCESBEED _
POINTIER. These three fields are used to support the fetching of multiple rows with one inviocation
of Fetch or FetchScroll.

Each CLI item descriptor area consists of the fields specified in Table 6, “Fields in SQL/CLI fow and
parameter descripteriareas”, in Subclause 5.13, “Description of CLI item descriptor areas”.

The CL| descriptor areas for the four interface types are referred to as an implementation garame-
ter desdriptor<(fPD), an application parameter descriptor (APD), an implementation row dedcriptor
(IRD), gndan’/application row descriptor (ARD), respectively.

When an-SQt=statementis—alocated,aCttdescriptorareaof eachtype-itsautomaticathyaHocated
by the implementation. The ALLOC_TYPE fields for these CLI descriptor areas are set to indicate
AUTOMATIC. CLI descriptor areas allocated by the user have their ALLOC_TYPE fields set to in-
dicate USER, and can only be used as an APD or ARD. The handle values of the IPD, IRD, current
APD, and current ARD are attributes of the allocated SQL-statement. The application can deter-
mine the current values of these attributes by using the routine GetStmtAttr. The current APD and
ARD are initially the automatically-allocated APD and ARD, respectively, but can subsequently be
changed by changing the corresponding attribute value using the routine SetStmtAttr.

The routines GetDescField and GetDescRec enable information to be retrieved from any CLI de-
scriptor area. The routines SetDescField and SetDescRec enable information to be set in any CLI
descriptor area except an IRD. The routine BindCol implicitly sets information in the current ARD.
The routine BindParameter implicitly sets information in the current APD and the current IPD.
The CopyDesc routine enables the contents of any CLI descriptor area to be copied to any CLI
descriptor area except an IRD.
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NOTE 3 — Although there is no need to set a DATA_POINTER field in the IPD, to align with the consistency
check that applies in the case of an APD or ARD, setting this field causes the item descriptor area to be
validated.

4.4.8

Obtaining diagnostics during multi-row fetch

When Hetch or FetchScroll is used to fetch a rowset, exceptions or warnings may be raised
the retrfieval of one or more rows in the rowset. The status of each row (that is, informatior]
whetherl each row in the rowset was successfully retrieved or not) is available in the array ag
by the ARRAY_STATUS POINTER field of the applicable IRD. The cardinality of this arra
the sanje as the ARRAY_SIZE field of the corresponding ARD; for each row in'\the rowset,
corresppnding element of this array has one of the following values:

Huring
about
dressed
/ is

the

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

— AV
suc(

— A value of 3, indicates No row, meaning that there is fie row at this position in the ro

Thi

— A value of 5, indicates Row error, meaning that-the row was not fetched successfully g

exce

Each R
diagnos|
within 1

4.5 (

p
dependé

on diag
SQL-cli

Lll:ly.
lue of 6, indicates Row success with information, meaning that the row was fetiched

essfully, but a completion condition was raised: warning.
condition occurs when a partial rowset is retrieved)because the result set ended.

ption condition was raised.

Dw success with information or Row Error generates one or more status records
kics area. The ROW_NUMBER field-for each status record has the value of the row
he rowset to which this status recard corresponds.

Client-server operation

re statement> by-an SQL-server, diagnostic information is passed in an implementg
nt manner to the SQL-client and then into the appropriate diagnostics area. The ¢
nostic information of incompatibilities between the character repertoires supported [
bnt and the:SQL-server is implementation-dependent.
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5 Call-Level Interface specifications

5.1

A

cCLI routine>

Function
Describp SQL/CLI routines in a generic fashion.
Format

<CLIl rqutine> ::=

<CLI routine nane>

<CLI paraneter list>

[ <CLI returns clause> ]

<CLI rqutine name> ::= <CLI nanme prefix><CLl generd.c)name>

<CLI ngme prefix> ::=
<CLI by-reference prefix>
<CLI by-val ue prefix>

<CLI by-reference prefix> ::= SQR
<CLl by-value prefix> ::= SQ

<CLl ggneric name> ::=
Al | ocConnect
Al | ocEnv

Al | ocHandl e

Al | ocSt nt

Bi ndCol

Bi ndPar anet er
Cancel

Cl oseCursor
Col Attr)bute
Col wrmmPri vi | eges
Cal umms
Connect
Copybese

Dat aSour ces
Descri beCol

Di sconnect
EndTr an

Error

ExecDi rect
Execut e

Fet ch

Fet chScr ol |
For ei gnKeys

Fr eeConnect

Fr eeEnv
FreeHandl e
FreeSt nt

Get Connect Attr
CGet Cur sor Nane
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Cet Dat a

Cet DescFiel d
Cet DescRec

Get Di agFi el d
Get Di agRec

Get EnvAttr

Get Featurelnfo

©ISO/IEC

GET Funcrtons
Getlinfo

Get Lengt h

Cet Par anDat a
Get Posi tion

Cet Sessi onl nfo
CetStmt At tr

Get SubStri ng
Get Typel nfo
MoreResul ts
Next Resul t
NunmResul t Col s
Par anDat a
Prepare

Pri mar yKeys

Put Dat a
RowCount

Set Connect Attr
Set Cur sor Nane
Set DescFiel d
Set DescRec

Set EnvAttr
SetStmt Attr
Speci al Col utms
StartTran

Tabl ePri vi | eges
Tabl es

<i npl enent ati on- defined CLI generic nanme>

<CLI p4graneter list> ::=
<l eft paren> <CLk.par aneter decl aration>
[ { <comme> <CLI" paraneter declaration>}... ] <right paren>

<CLI pgraneter declaration> ::=
<KCLI parapeter name> <CL|I paraneter node> <CL|I paraneter data type>

<CLl pgraneter> name> ::=!! See the individual CLI routine definitions

<CLI p4grameter node> ::=

TN
| ouT
| DEFIN
| DEFOUT
| DEF

<CLl paraneter data type> ::=

| NTEGER
| SMALLI NT
| ANY
| CHARACTER <l eft paren> <l ength> <right paren>
<CLI returns clause> ::= RETURNS SMVALLI NT
<i nmpl ement ati on-defined CLI generic name> ::=1!! See the Syntax Rul es
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5.1 <CLI routine>

Syntax Rules

1) <CLI routine> is a pre-defined routine written in a standard programming language that is
invoked by a compilation unit of the same standard programming language. Let HL be that
standard programming language. HL shall be one of Ada, C, COBOL, Fortran, MUMPS, Pascal,

2)

3)

4)

5)

6)

7

or PLU

<CU
that

For
rout
CF

HL
defi

Casp:

a)

b)

c)

d)

e)

I routine> that contains a <CLI returns clause> is called a CLI function. A <CLro
does not contain a <CLI returns clause> is called a CLI procedure.

each CLI function CF, there is a corresponding CLI procedure CP, with{the same <
ine name>. The <CLI parameter list> for CP is the same as the <CLd\parameter lis
but with the following additional <CLI parameter declaration>:

Ret ur nCode OUT SMALLI NT

shall support either the invocation of CF or the invocation of CP. It is implementat
ned which is supported.

a)

nput argument is established when a CLK#¥outine is invoked.

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

If <CLI parameter mode> is DEFIN, then the parameter is a deferred input parame
value of a deferred input argiment for a CLI routine R is not established when R is
but subsequently duringthe execution of a related CLI routine.

The value of a deferred output argument for a CLI routine R is not established by
execution of R but subsequently by the execution of a related CLI routine.

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

utine>

CLI
t> for

on-

If <CLI parameter mode> is IN, then the patameter is an input parameter. The valjie of an

alue of

er. The
nvoked,

If <CLI parameter.moede> is DEFOUT, then the parameter is a deferred output pargmeter.

fhe

value
but

The

value of an output, deferred output, deferred input. or deferred parameter is an ad

fress.

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 language”.
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Table 3—Supported calling conventions of SQL/CLI routines by language

Language By-value By-reference
Ada (ISO 8652) Optional Required

C (ISO/IEC 9899) Required Optional
COBOL (I1SO 1989) Optional Required
Fortran (ISO/IEC 1539) Not supported Required
MUMPS (ISO/IEC 11756) Optional Required
Pascall (ISO/IEC 7185 and ISO/IEC Optional Required
10206

PL/1 (ISO 6160) Optional Required

8) If a[<CLI routine> is a by-reference routine, then its <CLI routine name> shall contain a <CLI
by-neference prefix>. Otherwise, its <CLI routine name> shall eontain a <CLI by-value prefix>.

9) Thel<implementation-defined CLI generic name> for an’implementation-defined CLI function
shall be different from the <CLI generic name> of any‘other CLI function. The <implemgntation-
defiped CLI generic name> for an implementation-defined CLI procedure shall be differgnt from
the KCLI generic name> of any other CLI procedute.

10) Any| <CLI routine name> that cannot be used by an implementation because of its length or
because it is made identical to some other, <CLI routine name> by truncation is effectiyely
replaced with an abbreviated name accarding to the following rules:

a) JAny <CLI by-value prefix> remains unchanged.

b) |Any <CLI by-reference prefix> is replaced by SQR.

E=3

¢) [The <CLI generic name> is replaced by an abbreviated version according to Table
‘Abbreviated SQL/EL1 generic names”.

Table 4—Abbreviated SQL/CLI generic names

Genefrfic Name Abbreviation
AllocCpnneet AC
AllocEnV AE
AllocHandle AH
AllocStmt AS
BindCol BC
BindParameter BP
Cancel CAN
CloseCursor CcC
ColAttribute CO
ColumnPrivileges CP
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Table 4—Abbreviated SQL/CLI generic names (Cont.)

Generic Name

Abbreviation

Columns COL
Connect CON
CopyDesc CD
DataSpurces DS
DescripeCol DC
Discorjnect DIS
EndTrpn ET
Error ER
ExecDjrect ED
Execute EX
Fetch FT
Fetch$croll FTS
ForeighKeys FK
FreeCpnnect FC
FreeEpv FE
FreeHpndle FH
FreeSfmt FS
GetCophnectAttr GCA
GetCufrsorName GCN
GetDalta GDA
GetDepcField GDF
GetDepcRec GDR
GetDiagField GXF
GetDiagRec GXR
GetEnyAttr GEA
GetFeattutetnfo S
GetFunctions GFU
Getlnfo Gl
GetLength GLN
GetParamData GPD
GetPosition GPO
GetSessionlInfo GSlI
GetStmtAttr GSA
GetSubString GSB
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Table 4—Abbreviated SQL/CLI generic names (Cont.)

Generic Name Abbreviation

GetTypelnfo GTI

MoreResults MR

NextRpsult NR

NumResultCols NRC

ParambData PRD

Prepafe PR

PrimafyKeys PK

PutDajta PTD

RowCqgunt RC

SetComnectAttr SCA

SetCufsorName SCN

SetDegcField SDF

SetDegcRec SDR

SetEnyAttr SEA

SetStmtAttr SSA

SpecialColumns SC

StartTran STN

TableRrivileges TP

Tables TAB

Implementation-defined Implementation-defined abbreviation

CLI rqutine

11) Let|CR be a <CLIroutine> and let RN be its <CLI routine name>. Let RNU be the value of

UPRER(RN).
Casp:
a) [If'HL supports case sensitive routine names, then the name used for the invocation|of CR

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

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

12) Let operative data type correspondence table be the data type correspondence table for HL
as specified in Subclause 5.15, “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”.
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13) Let TI, TS, TC, and TV be the types listed in the host data type column for the rows that
contains INTEGER, SMALLINT, CHARACTER(L) and CHARACTER VARYING(L), respectively,
in the SQL data type column.

a) If TS is “None”, then let TS = TlI.

T\ L

b T A T~ S-DTI | [T [ PR P
) I TC 1S5 INUNE , ticirict 1o = 1TV,

¢) [For each parameter P,

d)

Acces

Non

Genenal Rules

1) The
invd

Case:

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

i) If the CLI parameter data type is INTEGER, then the type of the-Carresponding
ment shall be TI.

argument shall be TS.

argument shall be TC.

Case:

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

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

If the CLI routine is a CLI funetion, then the type of the returned value is TS.

5 Rules

e.

rules far jnvocation of a <CLI routine> are specified in Subclause 5.2, “<CLI routin
cation:

Call-Level Interface specificatio

argu-

i) If the CLI parameter data type is SMALLINT, then the type of the correspondipg

i) If the CLI parameter data type is CHARACTER(L),.then the type of the corresppnding

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

e>
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5.2 <CLI routine> invocation

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

Syntax Rules

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

2) A CLI function or CLI procedure is invoked by the HL mechanism for invoking functions or
progedures, respectively.

3) Let|RN be the <CLI routine name> of the <CLI routine> invoked bythe host program.| The
number of arguments provided in the invocation shall be the samelas the number of <CLI
parameter declaration>s for RN.

4) Let|DA be the data type of the i-th argument in the invocationand let DP be the <CLI parame-
ter gata type> of the i-th <CLI parameter declaration> of RN. DA shall be the HL equivialent of
DP ps specified by the rules of Subclause 5.1, “<CLI routine>".

Genenal Rules

1) If the value of any input argument provided by,the host program falls outside the set of|allowed
valyes of the data type of the parameter, orif the value of any output argument resulting from
the jexecution of the <CLI routine> falls outside the set of values supported by the host program
for that parameter, then the effect is implementation-defined.

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

3) When the <CLI routine> is ealled by the host program:
a) [The values of all input arguments to RN are established.
b) [Case:

i) If RN is*a'CLI routine with a statement handle as an input parameter, RN hag no
accompanying handle type parameter, and GRN is not 'Error’, then:

1) ,"If the statement handle does not identify an allocated SQL-statement, then|an
exception condition is raised: CLI-specific condition — invalid handle. Othefwise,
et S be the allocated SQYL-statement identitied by the statement handle.

2) If GRN is not 'Cancel’, then the diagnostics area associated with S is emptied.
3) Let C be the allocated SQL-connection with which S is associated.

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

5) If EC is not the current connection, then the General Rules of Subclause 5.3,
“Implicit set connection”, are applied to EC as the dormant connection.
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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.

7) RN is invoked.

fH—HRN"TsaCHroutine-with—adescriptor-handteasamimputparameter—and-RNas no
accompanying handle type parameter and GRN is not 'CopyDesc’, then:

1) If the descriptor handle does not identify an allocated CLI descriptor.area, then an
exception condition is raised: CLI-specific condition — invalid handlé. Othefwise,
let D be the allocated CLI descriptor area identified by the descfiptor handle

2) The diagnostics area associated with D is emptied.

3) Let C be the allocated SQL-connection with which D is’associated.

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

5) If EC is not the current connection, thefi/the General Rules of Subclause 5.B,
“Implicit set connection”, are applied to.EC as the dormant connection.

6) RN is invoked.

iji) Otherwise, RN is invoked.
Cask:
a) [If the <CLI routine> is a CLI:function, then:
i) The values of all output arguments are established.
i) Let RC be the-return value.
b) [If the <CLI routine> is a CLI procedure, then:
i) The walues of all output arguments are established except for the argument assqciated
with.the ReturnCode parameter.
i)'/Let RC be the argument associated with the ReturnCode parameter.
Case:
a) 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.
b) If RN executed successfully, then:

i) Either a completion condition is raised: successful completion, or a completion condition

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

Call-Level Interface specificatio
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ii) Case:

1) If a completion condition is raised: successful completion, then RC is set to indicate

Success.

2) If a completion condition is raised: warning, then RC is set to indicate Success

PN - P
vvIierm mmmorirmacivurt.

3) If a completion condition is raised: no data, then RC is set to indicate(\N© d
found.

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

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

iji) Case:

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

2) Otherwise, RC is set to indicate Errou)

6) Casp:

D

a) |If GRN is neither 'Error, 'GetDiagField’, nor 'GetDiagRec’ and RC indicates neither
handle nor Data needed, then diagnostic information resulting from the execution|
s placed into the appropriate ‘diagnostics area as specified in Subclause 4.2, “Return
and Subclause 4.3, “Diagnosties areas in SQL/CLI".

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

Function

Specify the rules for an implicit SET CONNECTION statement.

Genetfal Rules

1) Let

2) Ifa
not
rais|

3) IfD
tion

4) The

dormnant SQL-session, respectively. The SQL-session context information is preserved ar

affe
NO]
9074

5) DC
curi
timg
NOT
9071

6) The
set

DC be a dormant SQL-connection specified in an application of this Subclause.

N SQL-transaction is active for the current SQL-connection and the implementation
support transactions that affect more than one SQL-server, then an exception condi
pd: feature not supported — multiple server transactions.

C cannot be selected, then an exception condition is raised: conection exception —
failure.

current SQL-connection and current SQL-session become a’dormant SQL-connectio

Cted in any way by operations performed over the selected SQL-connection.

E 4 — The SQL-session context information is definéd in Subclause 4.34, "SQL-sessions", in
-2.

becomes the current SQL-connection and the SQL-session associated with DC becon
ent SQL-session. All SQL-session context information is restored to the same state 3
e DC became dormant.

[E 5 — The SQL-session context inforimation is defined in Subclause 4.34, "SQL-sessions", in
-2.

SQL-server for the subsequdent execution of SQL-statements via CLI routine invoca
fo that of the current SQLsconnection.

does
ion is

connec-

N and a
d is not

ISO/IEC

es the
s at the

ISO/IEC

ions is
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54 |

mplicit cursor

Function
Specify the rules for an implicit DECLARE CURSOR and OPEN statement.

Genetfal Rules

1)

2)

3)

4)

5)

6)

7)

8)

©ISO/IEC

Let
cati

If there is no cursor associated with AS, then a cursor is associated with-AS “and the cU

nan

The
are
resy

If th
'SCH

Cas

a)

b)

c)

If th
HO

Let
cur9

Cur

SS and AS be a SELECT SOURCE and ALLOCATED STATEMENT specified in an
bn of this Subclause.

e associated with AS becomes the name of the cursor.

General Rules of Subclause 5.6, “Implicit EXECUTE USING ahd OPEN USING cl3
applied to 'OPEN’, SS, and AS as TYPE, SOURCE, and ALLOCATED STATEMEN
ectively.

e value of the CURSOR SCROLLABLE attribute of AS)is SCROLLABLE, then let
ROLL’; otherwise, let CT be an empty string.

h-

If the value of the CURSOR SENSITIVITY: attribute of AS is INSENSITIVE, then Ig
INSENSITIVE'.

If the value of the CURSOR SENSITIVITY attribute of AS is SENSITIVE, then let
SENSITIVE".

Otherwise, let CS be 'ASENSITIVE'.

e value of the CURSOR HOLDABLE attribute of AS is HOLDABLE, then let CH bg
| D’; otherwise, let CKH be an empty string.

CN be the name‘of the cursor associated with AS and let CR be the following <dec
or>:

PDECLARE CNES CT CURSOR CH FOR SS

sor CNCTs opened in the following steps:

appli-

rsor

uses”,
Tl

CT be

t CS be

CS be

'WITH

are

A\Copy of SS is effectively created in which:

i) Each <dynamic parameter specification> is replaced by the value of the corresponding

dynamic parameter.

ii) Each <value specification> generally contained in SS that is CURRENT_USER

CURRENT_ROLE, SESSION_USER or SYSTEM_USER is replaced by the value re-
sulting from evaluation of CURRENT_USER, CURRENT_ROLE, SESSION_USER, or
SYSTEM_USER, respectively, with all such evaluations effectively done at the same

instant in time.

i)

Each <datetime value function> generally contained in SS is replaced by the value

resulting from evaluation of that <datetime value function>, with all such evaluations

effectively done at the same instant in time.
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iv) Each <value specification> generally contained in S that is CURRENT_PATH is replaced
by the value resulting from evaluation of CURRENT_PATH, with all such evaluations

b) Let T be the table specified by the copy of SS.

effectively done at the same instant in time.

N | ol H—y £ b £fo s 1 PR |
C) I\ LAUIT UTOULTTPLWUT TUT T 15 TTITULLIVETY LItTalcu.

d) [The General Rules of Subclause 14.1, "<declare cursor>", in ISO/IEC 9075-2 are.apgdlied to

CR.

e) [Case:

of T.

i) If CR specifies INSENSITIVE, then a copy of T is effectively created and cursor|CN is
placed in the open state and its position is before the first row.of the copy of T.

i) Otherwise, cursor CN is placed in the open state and its position is before the first row

If CR specifies INSENSITIVE, and the implementation jis unable to guarantee that signfificant
changes will be invisible through CR during the SQL-transaction in which CR is opened| and ev-
ery subsequent SQL-transaction during which it may’bé held open, then an exception cgndition

is rqised: cursor sensitivity exception — request rejected.

If G

R specifies SENSITIVE, and the implementation is unable to guarantee that significant

changes will be visible through CR during, the SQL-transaction in which CR is opened, then an

exce

ption condition is raised: cursor sensitivity exception — request rejected.

NOTE 6 — The visibility of significant changes through a sensitive holdable cursor during a sullsequent

sou

Wh¢
thrd

-transaction is implementation-defined.

bther an implementation isfable to disallow significant changes that would not be visible
ugh a currently open cursor is implementation-defined.
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5.5

Implicit DESCRIBE USING clause

Function
Specify the rules for an implicit DESCRIBE USING clause.

Genetfal Rules

1)

2)

3)

4)

5)

Let

Let
tor,

Let

The| value of DYNAMIC_FUNCTION and DYNAMIC_FUNCTAON_CODE in the IRD ar

are

that identifies the prepared statement.

A representation of the column descriptors of the <select list> columns for the prepared
mernt is stored in IRD as follows:

a)

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

HL be the standard programming language of the invoking host/program.

respectively a character string representation of the prepared statement and a nume

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

1) Let TBL be the table defingd by S and let D be the degree of TBL.

Case:

NS;, 1 (one) <'i < D, be the number of subordinate descriptors of the deg
for the i-th column of T.

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

leb TD be D + "2, (NS;). COUNT is set to TD.

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

74) Case:

©ISO/IEC

S and AS be a SOURCE and an ALLOCATED STATEMENT specified in thenrules ¢f this
Subrlause.

fescrip-

d IPD
ric code

state-

A) If the value pfithe statement attribute NEST DESCRIPTOR is true , th¢n let

criptor

2) TQP_LEVEL_COUNT is set to D. If D is 0 (zero), then let TD be O (zero); otherwise,

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

(one).

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

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

2) KEY_TYPE is set to 0 (zero).
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b) If TD is zero, then no item descriptor areas are set. Otherwise, the first TD item descriptor
areas are set so that the i-th item descriptor area contains the descriptor of the j-th column
of TBL such that:

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

H b o } 1 HY £ ) HE Y | 1 H H PR ) HIP N e 4 dlo it ! Hy
1) FTIC UTSLTTPWUT TUT Ui pr =0T LUTUTTITT TS AsSSTylicu tu uic ITI\IOJTJ.'I.II T Utoulipt DI area.

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

¢) [The descriptor of a column consists of values for LEVEL, TYPE, NULLABLE, NAME,
UNNAMED, KEY_MEMBER, and other fields depending on the’yvalue of TYPE as dgscribed
below. Those fields and fields that are not applicable for a particular value of TYPE|are set
to implementation-dependent values. The DATA_POINTERNNDICATOR_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 subordinat¢ to
another whose LEVEL value is some value k,"then LEVEL is set to k+1; otherwise,
LEVEL is set to O (zero).

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

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

A) If the resulting €olumn is possibly nullable, then NULLABLE is set to 1|(one);
otherwise NULLABLE is set to O (zero).

B) If the celumn name is implementation-dependent, then NAME is set to [the
implemeéntation-dependent name of the column and UNNAMED is set to|1 (one);
otherwise, NAME is set to the <derived column> name for the column gnd
UNNAMED is set to O (zero).

C)/ Case:

1) 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 O (zero).
2) Otherwise:
A) NULLABLE is set to 1 (one).
B) Case:

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

©ISO/IEC

1) If the name of the field is implementation-dependent, then NAME is set
to the implementation-dependent name of the field and UNNAMED is

set to 1 (one).

Fal A A= LA ADA

1)

2)

3)

4)

5)

6)

iv) Case:

Okl H LA H PRIy ) £l £iolal (I A =
<) ULTITTVWIST, TNAIVIE 1S5 SCU LU U1T T1AalTic Urn 1T 1TITTU Adl'ilu UININAIVIE

to O (zero).

is set

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

dependent value.

C) KEY_MEMBER is set to 0 (zero).

If TYPE indicates a <character string type>, then LENGTH is set to the ler
or maximum length in characters of the character-string. OCTET_LENGTH
set the maximum possible length in octets of the character string. If HL is
then the lengths specified in LENGTH and OQCTET_LENGTH do not includ
the implementation-defined null character that terminates a C character str
CHARACTER_SET_CATALOG, CHARAETER_SET_SCHEMA, and CHARA(

gth
is
C,
e
ing.
CTER_

SET_NAME are set to the <character set name> of the character string’s character

set. COLLATION_CATALOG, COLLATION_SCHEMA, and COLLATION_N
are set to the <collation name> of'the character string’s collation.

If TYPE indicates a <bit strifig type>, then LENGTH is set to the length or

AME

maxi-

mum length in bits of the-bit string and OCTET_LENGTH is set to the maximum

possible length in octets.of the bit string.

If TYPE indicates.a-<binary large object string type>, then LENGTH and O

CTET_

LENGTH are both set to the maximum length in octets of the binary large ¢bject

string.

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

I~LYPE indicates an <approximate numeric type>, then PRECISION is set
precision of the approximate numeric.

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

e set to

ko the

ositions

7)

of-thedatetimetype, DATETHMEHNTERVAECODETssettoacodeas—specified
in Table 9, “Codes associated with datetime data types in SQL/CLI", to indicate
the specific datetime data type and PRECISION is set to the <time precision> or

<timestamp precision> if either is applicable.

If TYPE indicates INTERVAL, then LENGTH is set to the length in positions of

the interval type, DATETIME_INTERVAL_CODE is set to a code as specifie

din

Table 10, “Codes associated with <interval qualifier> in SQL/CLI”, to indicate the
specific <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.
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6) Let|C be the allocated SQL-connection with which AS"is associated.

7)

8)

If POPULATE IPD for C is false , then no furtheryrules of this Subclause are applied.

If POPULATE IPD for C is true , then a descriptor for the <dynamic parameter specific
for the prepared statement is stored in IRD as follows:

a)

b)

5.5 Implicit DESCRIBE USING

8) If TYPE indicates REF, then LENGTH and OCTET_LENGTH are set to the

ISO/IEC 9075-3:1999 (E)

clause

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 referenceable

base table.

9) If TYPE indicates USER-DEFINED TYPE, then USER_DEFINED_TYRE™
CATALOG, USER_DEFINED_TYPE_SCHEMA, and USER_DEFINER-DYP
NAME are set to the <user-defined type name> of the user-defined type. SPE
TYPE_CATALOG, SPECIFIC_TYPE_SCHEMA, and SPECIFIC_TYPE_NAM
set to the <user-defined type name> of the user-defined type and CURREN]
TRANSFORM_GROURP is set to the CURRENT_TRANSFORM-GROUP_FOF
for the user-defined type.

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

11) If TYPE indicates ARRAY, then CARDINALITYds set to the cardinality of th
type.

et D be the number of <dynamic.parameter specification>s in S.

Case:

i) If the value of the statement attribute NEST DESCRIPTOR is true , then let N
(one) < i < D, be the'number of subordinate descriptors of the descriptor for the
input dynamic parameter.

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

TOP_LEVEL' COUNT is set to D. If D is 0 (zero), then let TD be 0 (zero); otherwise
be D +3.2; (NS;j). COUNT is set to TD.
NOTEY — The KEY_TYPE field is not relevant in this case.

FCIFIC_
E are

[_
R TYPE

e array

Ation>s

S, 1
i-th

let TD

If TD is zera_then no item descriptor areas are set Otherwise the first TD item de

scriptor

areas are set so that the i-th item descriptor area contains a descriptor of the j-th <dynamic

parameter specification> such that:

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

first descriptor area.

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

i+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.

Call-Level Interface specificatio

ns 43


https://iecnorm.com/api/?name=26f8c0eff19fae702964d0907a2fef67

ISO/IEC 9075-3:1999 (E) ©ISO/IEC
5.5 Implicit DESCRIBE USING clause

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

TYPE, NULLABLE, NAME, UNNAMED, PARAMETER_MODE, PARAMETER_ORDINAL _
POSITION, PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPECIFIC_SCHEMA,

PARAMETER_SPECIFIC_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 values. The DATA POINTER, INDICATOR_

POINTER, OCTET_LENGTH_POINTER, RETURNED_CARDINALITY_POINTER,
KEY_MEMBER fields are not relevant in this case.

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

i) TYPE is set to a code as shown in Table 7, “Codes used for imiplementation data
in SQL/CLI", indicating the data type of the <dynamic parameter specification>

and

e to
ise,

types
or

1)

subordinate descriptor.

iji) NULLABLE is set to 1 (one).
NOTE 8 — This indicates that the <dynamic parameter-specification> can have the nul| value.

iv) KEY_MEMBER is set to O (zero).

i) Case:

v) UNNAMED is set to 1 (one) and NAMEC¢is)set to an implementation-dependent alue.

If TYPE indicates a <charagcter string type>, then LENGTH is set to the lerjgth
or maximum length in characters of the character string. OCTET_LENGTH is
set the maximum possible length in octets of the character string. If HL is|C,
then the lengths spegified in LENGTH and OCTET_LENGTH do not include
the implementation-defined null character that terminates a C character stijing.
CHARACTERLSET_CATALOG, CHARACTER_SET_SCHEMA, and CHARACTER_
SET_NAME are set to the <character set name> of the character string’s character
set. COLLATION_CATALOG, COLLATION_SCHEMA, and COLLATION_NAME
are set to/the <collation name> of the character string’s collation.

2) If<IXPE indicates a <bit string type>, then LENGTH is set to the length or jmaxi-
mum length in bits of the bit string and OCTET_LENGTH is set to the maximum
possible length in octets of the bit string.

3) If TYPE indicates a <binary string type>, then L ENGTH is set to the maxithum
length in octets of the binary string.

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

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

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

of the datetime type, DATETIME_INTERVAL_CODE is set to a code as specified
in Table 9, “Codes associated with datetime data types in SQL/CLI", to indicate
the specific datetime data type and PRECISION is set to the <time precision> or
<timestamp precision> if either is applicable.
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7) If TYPE indicates INTERVAL, then LENGTH is set to the length in position

99 (E)
clause

s of

the interval type, DATETIME_INTERVAL_CODE is set to a code as specified in
Table 10, “Codes associated with <interval qualifier> in SQL/CLI", to indicate the
specific <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 L
a)

b)

c)

8) If TYPE indicates REF, then LENGTH and OCTET_LENGTH are set tocthe

DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME are set to
<user-defined type name> of the <reference type>, and SCOPE_CATALOG, §
SCHEMA, and SCOPE_NAME are set to the qualified name of the referencg
base table.

9) If TYPE indicates USER-DEFINED TYPE, then USERWDEFINED_TYPE_

<user-defined type name>.
10) If TYPE indicates ROW, then DEGREE is set to the degree of the row type.

11) If TYPE indicates ARRAY, then*CARDINALITY is set to the cardinality of th
type.

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

et Dy be the x-th <dynamic parameter specification> simply contained in an SQL a
Ay of the <call statement>.

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

NOTE 9 — A P.whose <SQL parameter mode> is IN can be a <value expression> that contd
pne, or more’<dynamic parameter specification>s. Thus:

— Every Dy maps to one and only one Py.

==/ Several Dy instances can map to the same Py.

d)

e)

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

in octets of the <reference type>, USER_DEFINED TYPE_CATALOG,"USER

length

the
COPE_
able

CATALOG, USER_DEFINED_TYPE_SCHEMA, and'tSER_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

e array

FVEL is 0 (zero) and the prepared statement being described is a <call statement>, then:

gument

ins zero,

The PARAMETER_MODE value in the descriptor for each Dy is set to the value from

Table 11, “Codes associated with <parameter mode> in SQL/CLI", that indicates the
parameter mode> of Py.

<SQL

The PARAMETER_ORDINAL_POSITION value in the descriptor for each Dy is set to the

ordinal position of Py.

The PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPECIFIC_SCHEMA, and
PARAMETER_SPECIFIC_NAME values in the descriptor for each Dy is set to the v
that identify the catalog, schema, and specific name of SR.
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5.6 1

Funct

mplicit EXECUTE USING and OPEN USING clauses

ion

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

Genetfal Rules

1) Let

of this Subclause.

2) Let
tion

3) Let

4) 1PD
cati

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

valy

a)

b)

c)

d)

T, S, and AS be a TYPE, SOURCE, and ALLOCATED STATEMENT specified in th

IPD, ARD, and APD be the current implementation parameter descrigtor, current a
row descriptor, and current application parameter descriptor, respectively, for AS.

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

and APD describe the <dynamic parameter specification>s-and <dynamic paramete
bn> values, respectively, for the statement being executed.\I“et D be the humber of <

e of COUNT for IPD.

If NAPD is less than zero, then an exception condition is raised: dynamic SQL errg
invalid descriptor count.

invalid descriptor count.

If NIPD is less than D, then an exception condition is raised: dynamic SQL error —
clause does not match dynamie parameter specifications.

Let NIDAL be the numberof item descriptor areas in the IPD for which LEVEL is (
If NIDAL is greater than/D, then it is implementation-defined whether an exceptior
dition is raised: dynamic SQL error — using clause does not match dynamic param
Specifications.

If the first NIRD item descriptor areas of IPD are not valid as specified in Subclaus
‘Description_of CLI item descriptor areas”, then an exception condition is raised: dy
SQL error)— using clause does not match dynamic parameter specifications.

et AD be the minimum of NAPD and NIPD.

If NIPD is less than zero, then an exception condition is raised: dynamic SQL errof

e rules

bplica-

specifi-

lynamic
D be the

using

(zero).
con-
eter

p 5.13,
hamic

)

h)

46 Ca

or each ot the Tirst AD Item descriptor areas or AFD, IT | YFE Indicates DEFAULT,

hen:

i) Let TP, P, and SC be the values of the TYPE, PRECISION, and SCALE fields, respec-

tively, for the corresponding item descriptor area of IPD.

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

TP, P, and SC, respectively, for the purposes of this invocation only.

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

ll-Level Interface (SQL/CLI)
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i) For the first AD item descriptor areas in the APD:

)

k)

i) If the number of item descriptor areas in which the value of LEVEL is 0 (zero) is

99 (E)

not D,

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

dynamic parameter specifications.

— using clause does not match dynamic parameter specifications.

2) Either of the following is true:

INDICATOR POINTER is not negative.
B) TYPE indicates ARRAY or ARRAY LOCATOR,

3) The value of the host variable addressed by DATA POINTER is not a valid
the data type represented by the item deseriptor area.

hot match dynamic parameter specifications:
i) DEFERRED is true for the item descriptor area.
i) Either of the following is true:
1) The value of LEVEL\is zero and TYPE indicates ROW or ARRAY.

2) LEVEL is greater‘than O (zero).

cannot be a deferred parameter.

For each itemidescriptor area whose LEVEL is 0 (zero) and for each of its subording

pf APD._and whose corresponding <dynamic parameter specification> has a <paramg

hamic’ parameter specification> value as an immediate parameter value and refer tg

orresponding <dynamic parameter specification> as an immediate parameter

HH [V A | Y Y £all H 4 ) et (H H H ] 'l ——
1) 1T air Ul tric Tunuwinly arc uuc, Uittt almT TALCTYLIUTT LUTTUTLIUTT 1S Talstu. uyTrialtime OQL error

1) The value of the host variable addressed by INDICATOR POINTER is ‘not nggative.

A) TYPE does not indicate ROW and the item descriptor area is not subordinate to
an item descriptor area for which the value of the host.variable addressefl by the

alue of

If all of the following are true for any item descriptor area in the first AD item descyiptor
preas of APD, then an exception condition is<raised: dynamic SQL error — using clajse does

NOTE 10 — This\rule states that a parameter whose type is ROW or ARRAY must be bound; it

te de-

scriptor areas, if any, for which DEFERRED is false in the first AD item descriptor preas

ter

mode>.0f PARAM MODE IN or PARAM MODE INOUT, refer to the corresponding gdy-

the

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

defined as follows.

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

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

iii) Otherwise:

1) Let V be the value of the host variable addressed by DATA POINTER.
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2) Case:

A) If TYPE indicates CHARACTER, then

Case:

) If OCTET LENGTH POINTER is zero or if OCTET LENGTH POINTER is
not zero and the value of the host variable addressed by OCTET_LE‘EGTH_

POINTER indicates NULL TERMINATED, then let L be the numpef of
characters of V that precede the implementation-defined null ¢character that

terminates a C character string.

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

B) Otherwise, let L be zero.

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

m) |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_INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER_
SET_SCHEMA, CHARACTER_SET_NAME; USER_DEFINED_TYPE_CATALOG, USER_
DEFINED_TYPE_SCHEMA, USER_DEEINED_TYPE_NAME, SCOPE_CATALOG, $COPE_
SCHEMA, and SCOPE_NAME fields-in the i-th item descriptor area of the IPD for which
the LEVEL value is O (zero), and all-its subordinate descriptor areas.

n) [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_INTERVAL. PRECISION, CHARACTER_SET_CATALOG, CHARACTER_
SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_
DEFINED_TYPE_SECHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, $COPE_
SCHEMA, and SCEOPE_NAME fields in the corresponding item descriptor area of the APD
for which the,LEVEL is 0 (zero), and all its subordinate descriptor areas.

0) [Case:

i) ITf SDT is a locator type, then let TV be the value SV.

i) If SDT and TDT are Inrndnfinprl data types, then:

1) Case:

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

does not conform to the Syntax Rules of Subclause 6.22, "<cast specification>",
in ISO/IEC 9075-2, and there is an implementation-defined conversion from type
SDT to type TDT, then that implementation-defined conversion is effectively
performed, converting SV to type TDT, and the result is the value TV of the i-th
bound target.

48 Call-Level Interface (SQL/CLI)


https://iecnorm.com/api/?name=26f8c0eff19fae702964d0907a2fef67

©ISO/IEC

ISO/IEC 9075-3:1999 (E)
5.6 Implicit EXECUTE USING and OPEN USING clauses

B) Otherwise:

1) If the <cast specification>

CAST ( SV AS TDT)

does not conform to the Syntax Rules of Subclause 6.22, "<cast specifica-

2)

3)

Tion>", In ISO/TEC 90/5-Z, then an exception condition 1s raised. dyn
SQL error — restricted data type attribute violation.

I1) If the <cast specification>
CAST ( SV AS TDT )

does not conform to the General Rules of Subclause 6y22, "<cast speg
tion>", in ISO/IEC 9075-2, then an exception condition is raised in g
dance with the General Rules of Subclause 6.22{/'<cast specificationj
ISO/IEC 9075-2.

I11) The <cast specification>
CAST ( SV AS TDT )

is effectively performed and the «ésult is the value TV of the i-th bo
target.

Let UDT be the effective data typerof the actual i-th immediate parameter, d
to be the data type represented*y the values of the TYPE, LENGTH, PREC
SCALE, DATETIME_INTERVAL CODE, DATETIME_INTERVAL_PRECISI
CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTEH
NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHE
USER_DEFINED_TY,PE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, an
SCOPE_NAME fields'that would automatically be set in the corresponding
descriptor area of {PD if POPULATE IPD was true for C.

Case:

A) If the)<cast specification>

CAST ( TV AS UDT )

amic

ifica-
CCor-

" in

Lind

efined
ISION,
DN,

R SET_
FMA,

o
tem

does not conform to the Syntax Rules of Subclause 6.22, "<cast specifica
in ISO/IEC 9075-2, and there is an implementation-defined conversion fr|
SDT to type UDT, then that implementation-defined conversion is effect

immediate parameter.

B) Otherwise:

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

does not conform to the Syntax Rules of Subclause 6.22, "<cast speci

ion>",
m type
vely

he i-th

fica-

tion>", in ISO/IEC 9075-2, then an exception condition is raised: dynamic

SQL error — restricted data type attribute violation.

I1) If the <cast specification>

CAST ( TV AS UDT)
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does not conform to the General Rules of Subclause 6.22, "<cast specifica-
tion>", in ISO/IEC 9075-2, then an exception condition is raised in accor-
dance with the General Rules of Subclause 6.22, "<cast specification>", in
ISO/IEC 9075-2.

I11) The <cast specification>

CAST ( TV AS UDT)

is effectively performed and is the value of the i-th immediate paramgter.
iji) If SDT is a predefined data type and TDT is a user-defined type, then:
1) Let DT be the data type identified by TDT.

2) If the current SQL-session has a group name corresponding-to the user-defingd name
of DT, then let GN be that group name; otherwise, let'\GN be the default trapsform
group name associated with the current SQL-session.

3) The Syntax Rules of Subclause 10.17, "Determifiation of a to-sql function”, |n
ISO/IEC 9075-2, are applied with DT and G\t as TYPE and GROUP, respectively.

Case:

A) If there is an applicable to-sgl fénction, then let TSF be that to-sql function.
If TSF is an SQL-invoked method, then let TSFPT be the declared type pf the
second SQL parameter of TSE; otherwise, let TSFPT be the declared typg of the
first SQL parameter of TSF.

Case:

) If TSFPT is sompatible with SDT, then

Case:

1) Jf\TSF is an 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 <refurn
value> is the value of the i-th immediate parameter.

2) Otherwise, TSF is effectively invoked with SV as the first parameter.

Tk rxatiirn v ool te—tha vl £ 1 =th—i1mamaediate—aramatar
IS TarT T varat=> 1o arcvarat—or aic o rnreuratcparaiticteT,

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

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

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

iii) If T is’'EXECUTE’, then S becomes the statement source associated with AS.
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iv) An exception condition is raised: CLI-specific condition — dynamic parameter value
needed.
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5.7

Implicit CALL USING clause

Function

Specify the rules for an implicit CALL USING clause.

Genernal Rules

1) Let|S and AS be a SOURCE and an ALLOCATED STATEMENT specified in thenrtles ¢f this

Subgrlause.

2) Let|IPD and APD be the current implementation parameter descriptor and ‘cUrrent application

3)

row|descriptor, respectively, for AS.

IPD and APD describe the <dynamic parameter specification>s and.<dynamic parametef speci-
fication> values, respectively, for the <call statement> being executed. Let D be the number of

<dyhamic parameter specification>s in S.

c)

d)

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

or each item descriptor area in the APD whose LEVEL is O (zero) in the first AD i
criptor areas of APD, and for all of their subordinate descriptor areas, refer to a <dynamic
arameter specification> value whose corresponding item descriptor areas have a ngn-zero
ATA_POINTER value and whose corresponding <dynamic parameter specification has a
parameter mode> of PARAM MODEQUT or PARAM MODE INOUT as a bound tafget and
efer 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 desgriptor
reas of APD is not valid as specified in Subclause 5.13, “Description of CLI item degcriptor
reas”, then an exception condition is raised: dynamic SQL error — using clause does not

atch target specifications.

et SDT be the éffective data type of the i-th bound parameter as represented by
alues of the TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE,
ATETIME<INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER_
ET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_

EFINED TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, $COPE_
CHEMA, and SCOPE_NAME fields in the i-th item descriptor area of the IPD for
he/LEVEL is 0 (zero) and all of its subordinate descriptor areas. Let SV be the valye of the

3 4 + adle loto o o
vutput pardalficter, wildlt Uatad typt o T.

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 cor-
responding item descriptor area of IPD.

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

h)

i) If TYPE indicates CHARACTER, then:

clause

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

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

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

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

Let TDT be the effective data type of the i-th bound target as represented by the ty
UT, the length value LV, and the values of the PRECISION, SCALE))CHARACTER
CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFI

descriptor area of the APD for which the LEVEL is 0 (zere)-and all its subordinate de
areas.

Case:

i) If TDT is a locator type, then:

and the value TV of the i-th bound target is set to an implementation-depen
four-octet value that represents L.

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

1) If the <cast 'specification>
CAST_( SV AS TDT )

does not conform to the Syntax Rules of Subclause 6.22, "<cast specification]
ISO/IEC 9075-2, and there is an implementation-defined conversion from tyy

2) Otherwise:

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

does not conform to the Syntax Rules of Subclause 6.22, "<cast specificat

pe
SET_
NED_

TYPE_ CATALOG, USER_DEFINED_TYPE_SCHEMA, USERDEFINED_TYPE_NAME,
SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME(fields in the corresponding item

scriptor

1) If SV is not the null value, then alocator L that uniquely identifies SV is geperated

dent

"

v

,in
e SDT

to type TDT, then that implementation-defined conversion is effectively performed,
converting SV to type TDT, and the result is the value TV of the i-th bound target.

ion>",

in ISO/IEC 9075-2, then an exception condition is raised: dynamic SQL error —

restricted data type attribute violation.

B) If the <cast specification>

CAST ( SV AS TDT)
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C)

does not conform to the General Rules of Subclause 6.22, "<cast specification>",
in ISO/IEC 9075-2, then an exception condition is raised in accordance with the
General Rules of Subclause 6.22, "<cast specification>", in ISO/IEC 9075-2.

The <cast specification>

CAST ( SVASTDT )

A)

B)

iji) If SDT is a user-defined type and TDT is a predefined data type, then:

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

3) The Syntax Rules of Subclause 10.15, "Determination of a from-sgl function
ISO/IEC 9075-2, are applied with DT and GN as TYPE and GROUP, respectiively.

Case:

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

2) If the current SQL-session has a group name corresponding to’the user-defingd name
of DT, then let GN be that group name; otherwise, let Gi\N-be the default trapsform
group name associated with the current SQL-session,

,in

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

Case:

1) If FSFRT is compatipble with TDT, then the from-sql function TSF is| effec-
tively invoked with\SV as its input parameter and the <return valuep is the
value TV of the i-th bound target.

I1) Otherwise,~an exception condition is raised: dynamic SQL error — rgstricted
data type_attribute violation.

Otherwise, an exception condition is raised: dynamic SQL error — data|type
transferm function violation.

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

k) [Case:

i) /If TYPE indicates ROW, then

Case:

1) If TV is the null value, then

Case:

A)

B)

If IP is a null pointer for IDA or for any of the subordinate descriptor areas of
IDA that are not subordinate to an item descriptor area whose type indicates
ARRAY or ARRAY_LOCATOR, then an exception condition is raised: data
exception — null value, no indicator parameter.

Otherwise, the value of the host variable addressed by IP for IDA, and that
in all subordinate descriptor areas of IDA that are not subordinate to an item
descriptor area whose TYPE indicates ARRAY or ARRAY_LOCATOR, is set
to the appropriate 'Code’ for SQL NULL DATA in Table 26, “Miscellaneous
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codes used in CLI", and the values of variables addressed by DP and LP are
implementation-dependent.

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 General Rule 3)k) to the i-th subordinate descriptor
area of IDA as IDA, the value of i-th field of TV as TV, the value of the i-th field of
SV as SV, and the data type of the I-th field of SV as SDT.

i) Otherwise,

Case:

1) If TV is the null value, then

Case:

A) If IP is a null pointer, then an exception condition\is'faised: data exception —
null value, no indicator parameter.

B) Otherwise, the value of the host variable addressed by IP is set to the gp-
propriate 'Code’ for SQL NULL DATA in_Table 26, “Miscellaneous codes |used
in CLI”, and the values of the host vdriables addressed by DP and LP gre
implementation-dependent.

2) Otherwise:

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

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

A) If TV'is a zero-length character string, then it is implementationidefined
whether or not an exception condition is raised: data exception — zero-
length character string.

B) The General Rules of Subclause 5.9, “Character string retrieval”] are
applied with DP, TV, OL, and LP as TARGET, VALUE, TARGET|OCTET
LENGTH, and RETURNED OCTET LENGTH, respectively.

I1) If TYPE indicates BINARY LARGE OBJECT, then the General Rules of
Subclause 510 “Binary large object stringretrieval” areapplied-with DP,
TV, OL, and LP as TARGET, VALUE, TARGET OCTET LENGTH, and
RETURNED OCTET LENGTH, respectively.

I11) If TYPE indicates ARRAY or ARRAY LOCATOR, and if RETURNED _
CATDINALITY_POINTER is not 0 (zero), then the value of the host vari-
able addressed by RETURNED _CARDINALITY_POINTER is set to the
cardinality of TV.

IV) Otherwise, the value of the host variable addressed by DP is set to TV.
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5.8 Implicit FETCH USING clause

Function

Specify

the rules for an implicit FETCH USING clause.

©ISO/IEC

Genetfal Rules

1) Let
STA

2) Let
desq

3) IRD
the

a)

b)

c)

d)

e)

S, RS, RP, and AS be a SOURCE, ROWS, ROWS PROCESSED, and an ALLOCAT
TEMENT specified in the rules of this Subclause.

IRD and ARD be the current implementation row descriptor and current applicatio
riptor, respectively, associated with AS.

and ARD describe the <select list> columns and <target specification>s, respective

Let AD be the value of the COUNT field of ARD. If AD ds\ess than zero, then an ex
condition is raised: dynamic SQL error — invalid descfiptor count.

For each item descriptor area in ARD whose LEVEL is 0 (zero) in the first AD item)

Specification> whose corresponding item descriptor areas have a non-zero DATA_PO
as a bound target and refer to the correspending <select list> column as a bound col

If any item descriptor area corresponding to a bound target in the first AD item des
areas of ARD is not valid as specifiéd in Subclause 5.13, “Description of CLI item de
areas”, then an exception condition is raised: dynamic SQL error — using clause do
match target specifications.

et SDT be the effective-data type of the i-th bound column as represented by the v
the TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATE
INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHH
CHARACTER_SET) NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED |
SCHEMA, USER) DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA,
SCOPE_NAME fields in the i-th item descriptor area of the IRD whose LEVEL is 0
and all oflits subordinate descriptor areas.

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

column values that are to be retrieved. Let D be the degreeof the table defined by §.

ED

Nl row

y, for

Ception

de-

Scriptor areas of ARD, and for all of their subordinate descriptor areas, refer to a <target

NTER
imn.

Criptor
scriptor
es not

hlues of
[IME_
FMA,
TYPE_
and
(zero)

bound
TALOG,

)
h)

56 Ca

SPECIEIC TYPE Q(‘I—II:I\/IA, and SPECIFIC TYPE NAME fields in the Pnrrnepnnr‘li
descriptor area of IRD.

ng item

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 the ARD corresponding to the i-th bound target (or part

thereof, if the item descriptor area is a subordinate descriptor).

Let ASP be the value of the ARRAY_STATUS_POINTER field in the 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> column, with data type SDT.
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Let DPE, IPE, and LPE be the addresses of the RN-th element of the arrays addressed
by DP, IP, and LP, respectively.

Case:

1) If TYPE indicates CHARACTER, then:

V)

A) Let UT be the code value corresponding to CHARACTER VARYING as_ specified
in Table 7, “Codes used for implementation data types in SQL/CLI’¢

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

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

Let TDT be the effective data type of the i-th bound target.as represented by thg type
UT, the length value LV, and the values of the PRECISION, SCALE, CHARACTER_
SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_
DEFINED_TYPE_CATALOG, USER_DEFINED_TYRE_SCHEMA, USER_DEFINED_
TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME fieldg in the
item descriptor area of the ARD whose LEVEL s 0 (zero) and all of its subordipate
descriptor areas.

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 whether or not an exception copdition
is raised: dynamic SQL error — restricted data type attribute violation.

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

2) If LTDT and TDT.-both identify a character large object type and only one off LTDT
and TDT is a character large object locator.

3) If LTDT andiFDT both identify an array type and only one of LTDT and TDJT is an
array locator.

4) If LEDT and TDT both identify a user-defined type and only one of LTDT arld TDT
is-a user-defined type locator.

case:

1) If TDT is a locator type, then:;

A) If SV is not the null value, then a locator L that uniquely identifies SV is gen-
erated and the value TV of the i-th bound target is set to an implementation-
dependent 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 data types, then

Case:

A) If the <cast specification>
CAST ( SV AS TDT)
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does not conform to the Syntax Rules of Subclause 6.22, "<cast specification>",
in ISO/IEC 9075-2, and there is an implementation-defined conversion from type
SDT to type TDT, then that implementation-defined conversion is effectively
performed, converting SV to type TDT, and the result is the value TV of the i-th
bound target.

B)  Otherwise:

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

does not conform to the Syntax Rules of Subclause 6.22,\"<cast speciffica-
tion>", in ISO/IEC 9075-2, then an exception condition-is raised: dynamic
SQL error — restricted data type attribute violation.

I1) If the <cast specification>
CAST ( SV AS TDT )

does not conform to the General Rules of Subclause 6.22, "<cast spedifica-
tion>", in ISO/IEC 9075-2, then an-eXception condition is raised in afcor-

dance with the General Rules of¢Subclause 6.22, "<cast specification®", in
ISO/IEC 9075-2.

For every status record that results from the application of this Rulg, the
ROW_NUMBER field isysét 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 isiset to:

\4

1) If there were-completion conditions: warning raised during the applica-
tion of this-Rule, then 6 (indicating Row success with information).

2) If there were exception conditions raised during the application df this
Rule, then 5 (indicating Row error).

I11) The'<cast specification>
CAST ( SV AS TDT )

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

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

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

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, let GN be the default
transform group name associated with the current SQL-session.

C) The Syntax Rules of Subclause 10.15, "Determination of a from-sql function”,
in ISO/IEC 9075-2, are applied with DT and GN as TYPE and GROUP, respec-
tively.

Case:

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

1) If FSFRT is compatible with TDT, then the from-sqgl function TSF is
effectively invoked with SV as its input parameter and the <return

value> is the value TV of the i-th bound target.

Fal

<

vi

restricted data type attribute violation.

Okl H P [ H H ] 1 H oYX
<) ULNICTWIOST, Al TALCULIUIT LUTTUTLIUTT 15 TaloTU.  UyTialtint oYL TITul |—

I1) Otherwise, an exception condition is raised: dynamic SQL error — dgata type

transform function violation.

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

i) Case:
1) If TYPE indicates ROW, then

Case:

A) If TV is the null value, then

Case:

1) If IPE is a null pointer for IBA or for any of the subordinate descrigtor
areas of IDA that are not.&ubordinate to an item descriptor area whjse
type indicates ARRAY orARRAY_LOCATOR, then an exception condjtion is

raised: data exception~= null value, no indicator parameter.

I1) Otherwise, the value of the host variable addressed by IPE for IDA, @nd that
in all subordinate descriptor areas of IDA that are not subordinate tolan item

descriptor.atea whose TYPE indicates ARRAY or ARRAY_LOCATOR

is set

to the appropriate 'Code’ for SQL NULL DATA in Table 26, “Miscellgneous
codes used in CLI”, and the values of variables addressed by DPE and LPE

arelimplementation-dependent.

B) Otherwise, the i-th subordinate descriptor area of IDA is set to reflect thp

value

of-the i-th field of TV by applying General Rule 3)h)viii) to the i-th subondinate
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 TV is 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.

I1) Otherwise, the value of the host variable addressed by IPE is set to the
appropriate 'Code’ for SQL NULL DATA in Table 26, “Miscellaneous codes

used in CLI", and the values of the host variables addressed by DPE
LPE are implementation-dependent.

and
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B) Otherwise:

)

1))

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

Case:

1)

2)

3)

If TYPE indicates CHARACTER or CHARACTER LARGE OBUE
then:

CT,

a) If TV is a zero-length character string, then it is implementajtion-

defined whether or not an exception condition isiraised: data
tion — zero-length character string.

b) The General Rules of Subclause 5.9, “Character string retriev
applied with DPE, TV, OL, and LPE as’"TARGET, VALUE, T4
OCTET LENGTH, and RETURNED.OCTET LENGTH, respe

excep-

al”, are
\RGET
Ctively.

For every status record that results from the application of the pfeced-

ing Rule, the ROW_NUMBER field is set to RN and the COLUNM
NUMBER field is set to i. If ASR"is not a null pointer, then the
element of the array addressed by ASP is set to:

IN_
RN-th

a) If there were completion conditions: warning raised during the

application of thepréceding Rule, then 6 (indicating Row su
with information).

Ccess

b) If there wereexception conditions raised during the application of

the preceding Rule, then 5 (indicating Row error).

If TYPE indicates BINARY LARGE OBJECT, then the General R

Rules

of Subclause 5.10, “Binary large object string retrieval”, are applied

with. DPE, TV, OL, and LPE as TARGET, VALUE, TARGET OC
LENGTH, and RETURNED OCTET LENGTH, respectively.

For every status record that results from the application of this R
ROW_NUMBER field is set to RN and the COLUMN_NUMBER

TET

ule, the
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) If there were completion conditions: warning raised during the

4)

5)

alnlnlir-afinn of this Rule_then 6 (inr‘lir‘m‘ing Row. success wikth

information).

b) If there were exception conditions raised during the applicati
this Rule, then 5 (indicating Row error).

on of

If TYPE indicates ARRAY or ARRAY LOCATOR, and if RETURNED_
CARDINALITY_POINTER is not a null pointer, then the value of the

host variable addressed by RETURNED_CARDINALITY_POINT
set to the cardinality of TV.

ER is

Otherwise, the value of the host variable addressed by DPE is set to TV
and the value of the host variable addressed by LPE is implementation-

dependent.
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If there were no exception conditions raised during the application of this Rule,

3)
then:

Increment RP by 1 (one).

A)
If ASP is not a null pointer, then set the RN-th element of the array pointed to

o A Do H (H e 0o )
Uy Ao tU U ZTTU, TThiuiLatinly TXUVV SuUtlULTSS).
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5.9 Character string retrieval

Funct

ion

Specify the rules for retrieving character string values.

Genetfal Rules

1) Let

2) If TL is not greater than zero, then an exception condition is raised: CLI-Specific condit
invglid string length or buffer length.

3) Let
4) IfR
5) Cas|

a)

b)

L be the length in octets of V.

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

e

If null termination is false for the current SQL-environment, then:

remaining octets of T are implementation-dependent.

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

Otherwise, let NB be the length-in octets of a null terminator in the character set of

Case:

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

i) Otherwisg, T is set to the first (TL—NB) octets of V concatenated with a single
implementation-defined null character that terminates a C character string and
completion condition is raised: warning — string data, right truncation.

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

on —

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

ed:

T.

oncate-
haracter
nt.
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5.10 Binary large object string retrieval

Function
Specify the rules for retrieving BINARY LARGE OBJECT string values.
General Rules

1)

2)

3)
4)

5)

Let
OC]

If T
inv4d

Let
If R
Cas

a)

b)

T, V, TL, and RL be a TARGET, VALUE, TARGET OCTET LENGTH, and RETUR
[ET LENGTH specified in an application of this Subclause.

| is not greater than zero, then an exception condition is raised: CLI-specific condit
llid string length or buffer length.

L be the length in octets of V.

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

e

remaining octets of T are implementation-dependent.

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

NED

on —

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

arning
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5.11 Deferred parameter check

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

Genetfal Rules

1) Let|DA be a DESCRIPTOR AREA specified in an application of this Subclause.
2) Let|C be the allocated SQL-connection with which DA is associated.
3) Let|L1 be the set of all allocated SQL-statements associated with C.

4) Let|L2 be the set of all allocated SQL-statements in L1 which have,an associated deferfred
parameter number.

5) Let|L3 be the set of all CLI descriptor areas that are either, the’current application parameter
desgriptor for, or the implementation parameter descriptorcassociated with, an allocated SQL-
statement in L2.

6) If DA is contained in L3, then an exception condition<s raised: CLI-specific condition — function
seqyence error.
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5.12 CLI-specific status codes

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

Table 5—SQLSTATE class and subclass values for SQL/CLI-specific conditions
Categqry| Condition Class Subcondition Subclass
X CLI-specific condition HY (no subclass) 000

associated statement is not_prepared 007

attempt to concatenate a_null value 020

attribute cannot be set now 011

column type out™of range 097

dynamic patameter value needed (See the Note
at thelend of
the taple)

function sequence error 010

inconsistent descriptor information 021

invalid attribute identifier 092

invalid attribute value 024

invalid cursor position 109

invalid data type 004

invalid data type in application 003

descriptor

invalid descriptor field identifier 091

invalid fetch orientation 106

invalid Functionld specified 095

invalid handle (See tihe Note
at thelend of
the taple)

invalid information type 096

TalV= ITa M| nngthrnhicinn value 104

invalid parameter mode 105

invalid retrieval code 103

invalid string length or buffer 090

length

invalid transaction operation code 012

invalid use of automatically- 017

allocated descriptor handle

invalid use of null pointer 009

limit on number of handles exceeded 014
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Table 5—SQLSTATE class and subclass values for SQL/CLI-specific conditions (Cont.)

Category| Condition Class Subcondition Subclass
memory allocation error 001
memory management error 013
non-string data cannot be sent in 019
pieces
non-string data cannot be used with 055
string routine
nullable type out of range 099
operation canceled 008
optional feature not implemented CO00
row value out of range 107
scope out of range 098
server declined the cancellation 018

request

NOTE 11 — No subclass value is defined for the subconditiorntinvalid handle since no diagnostic infprmation
can be generated in this case or for the subcondition dynamic parameter value needed, since no diagnostic

informatlion is generated in this case.
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5.13 Description of CLI item descriptor areas

Function

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

Synt

1)

2)

3)

4)

5)

A CL I item descriptor area comprises the fields specified in Table 6, “Fields in SQL/CLI

par

Giv

mediately subordinate descriptor areas of IDA are those CLI item descriptor areas in wh
valye of LEVEL is N+1 and whose position in the CLI descriptor area follows that of 1D
pregedes that of any CLI item descriptor area in which the value of{EVEL is less than
The| subordinate descriptor areas of IDA are those CLI item desCriptor areas that are if

dia
ite

Giv
defi

Cas

a)

b)

Giv
an i

b)

Let

ISO/IEC 9075-3:1999 (E)

I areas

Rules

meter descriptor areas”.

bn a CLI item descriptor area IDA in which the value of LEVEL is some value N, th

ly subordinate descriptor areas of IDA or that are subordinate descriptor areas of 3
descriptor area that is immediately subordinate to IDA:

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

h-

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

If DT is ARRAY, then the descriptar of the associated element type of DT. The subo
descriptors of DE are those destriptors that are immediately subordinate descriptory
pr that are subordinate descriptors of a descriptor that is immediately subordinate t

en a descriptor DE, let SDE; represent its j-th immediately subordinate descriptor. 1
[mplied ordering of the subordinate descriptors of DE, such that:

SDE, is in the first ordinal position.

The ordinal pesition of SDE;,; is K+NS+1, where K is the ordinal position of SDE;]
NS is thesnumber of subordinate descriptors of SDE;. The implicitly ordered suborg
descriptors of SDE; occupy contiguous ordinal positions starting at position K+1.

row and

e im-
ich the
A and
N+1.
hme-

n CLI

DE are

brdinate

dinate
of DE
b DE.

here is

and
inate

IDA/be an item descriptor area in an implementation parameter descriptor. IDA is

balid if

and

onty if attof thefottowinmgaretroe:

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

b)

c)

SQL/CLI".

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

item descriptor areas in the implementation parameter descriptor.

Exactly one of the following is true:

Case:

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

values for the NUMERIC data type.
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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

V)

<
=

vii)

xifi)

Xiv)

type.

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

TYPE indicates BIT or BIT VARYING and LENGTH is a valid length)value for
string type>.

TYPE indicates BINARY LARGE OBJECT and LENGTH is-a.walid value for a <
string type>.

TYPE indicates a <datetime type>, DATETIME_INTERVAL_CODE is one of th
code values in Table 9, “Codes associated with datetime data types in SQL/CLI"
PRECISION is a valid value for the <time precision> or <timestamp precision>
indicated datetime data type.

TYPE indicates an <interval type>, DATETIME_INTERVAL_CODE is one of thg
values in Table 10, “Codes associated with’'<interval qualifier> in SQL/CLI”, to i
the <interval qualifier> of the interval‘ata type, DATETIME_INTERVAL_PRE(
is a valid <interval leading field precision>, and PRECISION is a valid value for
val fractional seconds precision>; if applicable.

TYPE indicates REF.
TYPE indicates USER-DEFINED TYPE.
TYPE indicates BOOLEAN.

TYPE indicates)ROW, the value N of DEGREE is a valid value for the degree of]
type, there'are exactly N immediately subordinate descriptor areas of IDA, and
item deseriptor areas are valid.

TYPEindicates ARRAY or ARRAY CARDINALITY is a valid value for the card
ity of an array, there is LOCATOR, the value of exactly one immediately subord
descriptor area of IDA, and that item descriptor area is valid.

RGE

<bit

binary

3
and
pf the

code
hdicate
ISION
<inter-

a row
those

nal-
inate

XV)

TYPE indicates an implementation-defined data type.

6) Let HL be the standard programming language of the invoking host program. Let operative
data type correspondence table be the data type correspondence table for HL as specified in
Subclause 5.15, “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.

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

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

I areas

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

SQL/CLI".

TYPE is neither ROW nor ARRAY.

¢) [Exactly one of the following is true:

i)

vji)

8) Let|IDA be a Cl=l item descriptor area in an application parameter descriptor. Let IDA]
corrnesponding/item descriptor area in the implementation parameter descriptor.

9) Ifthe OCTET_LENGTH_POINTER field of IDA has the same non-zero value as the IND
PO fieid of I . : ot . is false f

10) Case:

The row that contains the SQL data type corresponding to TYPE in the SQL. da
column of the operative data type correspondence table does not contain “None”
host data type column.

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

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

TYPE indicates FLOAT and PRECISION is a valid-precision value for the FLOA
type.

TYPE indicates DEFAULT, CHARACTER; CHARACTER LARGE OBJECT, BIN
LARGE OBJECT, CHARACTER LARGEMOBJECT LOCATOR, BINARY LARGE
OBJECT LOCATOR, USER-DEFINEDZTYPE LOCATOR, REF, INTEGER, SMA
REAL, or DOUBLE PRECISION.

a type

in the

scale

scale

T data

ARY

L LINT,

TYPE indicates ROW and, where’N is the value of the DEGREE field in the corfespond-

ing item descriptor area in the implementation parameter descriptor, there are ¢
N immediately subordinate‘descriptor areas of IDA, and those item descriptor ar
valid.

TYPE indicates ARRAY or ARRAY LOCATOR, there is exactly 1 (one) immedia
subordinate deseriptor area of IDA, and that item descriptor area is valid.

TYPE indicates an implementation-defined data type.

xactly
eas are

fely

be the

CATOR_

a) If SHARE is true 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 IDA.

b) If SHARE is false, 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 IDA.

¢) Otherwise, NULL is false for IDA.
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11) If NULL is false, OCTET_LENGTH_POINTER is not zero, and the value of the host variable ad-
dressed 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.

12) IDA is valid if and only if:

a) [TYPE is one of the code values in Table 8, “Codes used for application data types Jn
SQL/CLI", and at least one of the following is true:

i) TYPE is ROW or ARRAY.

i) 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 gontain
'None’ in the host data type column.

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

c) Pne of the following is true:

Case:

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

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

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

iv) TYPE indicates INTEGER, SMALLINT, REAL, or DOUBLE PRECISION.

V) TYPE indicates CHARACTER, CHARACTER LARGE OBJECT, or BINARY LARGE
OBJECT,%and one of the following is true:

1) NUWLL is true.

2) )" DEFERRED is true.

21 OCTET 1L ENCTLL POINTER 1o FaX 3 DARAMETER NMOD 1D A4 aA RAM
=J) oCT T rNo Tt |Vll\lll_\lallul..l_\,lu,|l—\|\l—\|v||_||_|\ |v|u|_1|_ H—1oATIS1+A

MODE IN or PARAM MODE INOUT, the value V of the host variable addressed
by OCTET_LENGTH_POINTER is greater than zero, and the number of char-
acters wholly contained in the first V octets of the host variable addressed by
DATA POINTER is a valid length value for a CHARACTER, CHARACTER LARGE
OBJECT, or BINARY LARGE OBJECT data type, as indicated by TYPE.

4) OCTET_LENGTH_POINTER is not zero, PARAMETER_MODE in IDA1 is PARAM
MODE IN or PARAM MODE INOUT, the value of the host variable addressed by
OCTET_LENGTH_POINTER indicates NULL TERMINATED, and the number of
characters of the value of the host variable addressed by DATA_POINTER that
precede the implementation-defined null character that terminates a C character
string is a valid length value for a CHARACTER, CHARACTER LARGE OBJECT,
or BINARY LARGE OBJECT data type, as indicated by TYPE.
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OCTET_LENGTH_POINTER is zero, PARAMETER_MODE in IDAl is PARAM
MODE IN or PARAM MODE INOUT, and the number of characters of the value of
the host variable addressed by DATA_POINTER that precede the implementation-
defined null character that terminates a C character string is a valid length value
for a CHARACTER, CHARACTER LARGE OBJECT, or BINARY LARGE OBJECT
data type, as indicated by TYPE.

6)

1)

2)

<
=

1)
2)

i) TYPE indicates REF and one of the following is true:

PARAMETER_MODE in IDA1 is PARAM MODE OUT.

NULL is true.

DEFERRED is true.

TYPE indicates CHARACTER LARGE OBJECT LOCATOR,‘BINARY LARGE OBJECT
LOCATOR, or USER-DEFINED TYPE LOCATOR and ohe of the following is true:

NULL is true.

DEFERRED is true.

viji) TYPE indicates ROW and, where N is thexvalue of the DEGREE field in the coriespond-

d) ne of the following is trde:

1)

)

X) TYPE indicates an implementation-defined data type.

i) DATA_POINTER is zero and NULL is true.
i) DATA_POINTER is zero and DEFERRED is true.

iji) DATALPOINTER is not zero and exactly one of the following is true:

ing item descriptor area in the implementation parameter descriptor, there are g¢xactly
N immediately subordinate descriptor.@reas of IDA, and those item descriptor afeas are
valid.

ix) TYPE indicates ARRAY or ARRAY LOCATOR, there is exactly 1 (one) immediately
subordinate descriptor area.ef IDA, and that item descriptor area is valid.

NULL is true.

<)

3)

4)

PREEEDRDRDER Tt
UL INN\ECLD 15 tTuc.

PARAMETER_MODE in IDAL 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 TYPE.

PARAMETER_MODE in IDAl is PARAM MODE OUT.

13) A CLI item descriptor area in an application row descriptor is valid if and only if:

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

i) TYPE is ROW or ARRAY.
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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.

b) 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.

c) Pne of the following is true:

Case:

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

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

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

iv) TYPE indicates CHARACTER, CHARACTER ARGE OBJECT, BINARY LARQE
OBJECT, CHARACTER LARGE OBJECTLLOCATOR, BINARY LARGE OBJEQT
LOCATOR, USER-DEFINED TYPE LOCATOR, REF, INTEGER, SMALLINT, REAL,
or DOUBLE PRECISION.

V) TYPE indicates ROW and, whereN is the value of the DEGREE field in the corfespond-
ing item descriptor area in thesimiplementation parameter descriptor, there are g¢xactly
N immediately subordinate descriptor areas of IDA, and those item descriptor aneas are
valid.

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

vji) TYPE indicates)an implementation-defined data type.
Table 6—Fields in SQL/CLI row and parameter descriptor areas
Field Data Type
Header fields
ALLOECFRE SMALLHNT
ARRAY_SIZE INTEGER
ARRAY_STATUS_POINTER host variable address of INTEGER
DYNAMIC_FUNCTION CHARACTER VARYING(L)
DYNAMIC_FUNCTION_CODE INTEGER
KEY_TYPE SMALLINT
ROWS_PROCESSED_POINTER host variable address of INTEGER
TOP_LEVEL_COUNT SMALLINT
Where L is an implementation-defined integer not less than 128, and L1 is the implementation-defined maximum
length for the <general value specification> CURRENT_TRANSFORM_GROUP_FOR_TYPE.
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Table 6—Fields in SQL/CLI row and parameter descriptor areas (Cont.)

Field Data Type
Header fields

Implementation-defined header field Implementation-defined

Fields in item descriptor areas
CARDINALITY INTEGER
CHARACTER_SET_CATALOG CHARACTER VARYING(L)
CHARACTER_SET_NAME CHARACTER VARYING(L)
CHARACTER_SET_SCHEMA CHARACTER VARYING(L)
COLLATION_CATALOG CHARACTER VARYING(L)
COLLATION_NAME CHARACTER VARYING(L)
COLLATION_SCHEMA CHARACTER VARYING(L)
COUNT SMALLINT
CURRENT_TRANSFORM_GROUP CHARACTERNARYING(L1)
DATA|POINTER host variable\address
DATETIME_INTERVAL_CODE SMALLINT
DATETIME_INTERVAL_PRECISION SMALLINT
DEGREE INTEGER
INDIJQATOR_POINTER host variable address of INTEGER
KEY_MEMBER SMALLINT
LENG[TH INTEGER
LEVEL INTEGER
NAME CHARACTER VARYING(L)
NULLABLE SMALLINT
OCTE[l_LENGFH INTEGER
OCTE[l_LENGTH_POINTER host variable address of INTEGER
PARAMETER_MODE SMALLINT
PARAMETER_ORDINAL_POSITION SMALLINT
PARAMETER_SPECIFIC_CATALOG CHARACTER VARYING(L)
PARAMETER_SPECIFIC_NAME CHARACTER VARYING(L)
PARAMETER_SPECIFIC_SCHEMA CHARACTER VARYING(L)
PRECISION SMALLINT
RETURNED_CARDINALITY_POINTER host variable address of INTEGER
SCALE SMALLINT
Where L is an implementation-defined integer not less than 128, and L1 is the implementation-defined maximum
length for the <general value specification> CURRENT_TRANSFORM_GROUP_FOR_TYPE.

(Continued on next page)
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Field

Data Type

Fields

in item descriptor areas

SCOPE_CATALOG

CHARACTER VARYING(L)

SCOPE_NAME
SCOPE_SCHEMA
SPECIFIC_TYPE_CATALOG
SPECIFIC_TYPE_NAME
SPECIFIC_TYPE_SCHEMA
TYPE
UNNAMED

USER| DEFINED_TYPE_CATALOG
USER| DEFINED_TYPE_NAME
USER| DEFINED_TYPE_SCHEMA

Implementation-defined item field

CHARACTER VARYING(L)
CHARACTER VARYING(L)
CHARACTER VARYING(L)
CHARACTER VARYING(L)
CHARACTER VARYING(L)
SMALLINT

SMALLINT

CHARACTER VARYING(LY)
CHARACTER VARYING(L)
CHARACTER VARYING(L)

Implementation-defined

Where|L is an implementation-defined integer not less thany128, and L1 is the implementation-defined maximpym
length for the <general value specification> CURRENT_TRANSFORM_GROUP_FOR_TYPE.

Genenal Rules

1) Tablje 7, “Codes used for implemenitation data types in SQL/CLI", specifies the codes asspciated

with the SQL data types used in‘implementation descriptor areas.

Table 7—Codes used for implementation data types in SQL/CLI
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Data Type Code
ARRAY 50
BINARY LARGE‘@BJECT 30
BIT 14
BIT VARYANG 15
BOOLEAN 16
CHARACTER 1
CHARACTER LARGE OBJECT 40
CHARACTER VARYING 12
DATE, TIME, TIME WITH TIME ZONE, 9
TIMESTAMP, or TIMESTAMP WITH

TIME ZONE

DECIMAL 3
DOUBLE PRECISION 8
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Table 7—Codes used for implementation data types in SQL/CLI (Cont.)

Data Type Code
FLOAT 6
INTEGER 4
INTERVAL 10
NUMHERIC 2
REAL 7
REF 20
ROW 19
SMALLINT 5
USER{DEFINED TYPE 17
Implernentation-defined data type <0

2) Tabje 8, “Codes used for application data types in SQL/CLI", specifies the codes associatpd with
the [SQL data types used in application descriptor aréas.

Table 8—Codes used for application data types in SQL/CLI

Data [ype Code
Implernentation-defined data type <0
ARRAY LOCATOR 51
BINARY LARGE OBJECT 30
BINARY LARGE OBJECT LOCATOR 31
CHARACTER 1
CHARACTER LARGE OBJECT 40
CHARACTER LARGE OBJECT 41
LOCATOR

DECIMAL 3
DOUBLE.RRECISION 8
FLOA 6
INTEGER 4
NUMERIC 2
REAL 7
REF 20
SMALLINT 5
USER-DEFINED TYPE LOCATOR 18

3) Table 9, “Codes associated with datetime data types in SQL/CLI", specifies the codes associated
with the datetime data types allowed in SQL/CLLI.
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Datetime Data Type Code
DATE 1
TIME 2
TIME|WITH TIME ZONE 4
TIME$TAMP 3
TIME$TAMP WITH TIME ZONE 5
4) Table 10, “Codes associated with <interval qualifier> in SQL/CLI", specifies the codes aspociated
with <interval qualifier>s for interval data types in SQL/CLI.

Table 10—Codes associated with <interval qualifier>(inySQL/CLI

Interyal qualifier Code
DAY 3
DAY T|O HOUR 8
DAY TIO MINUTE 9
DAY 1|0 SECOND 10
HOUR 4
HOUR TO MINUTE 11,
HOUR TO SECOND 12
MINUITE 5
MINUITE TO SECOND 13
MONTH 2
SECOND 6
YEAR 1
YEAR|TO MONTH 7
5) Tabje 11, *Codes associated with <parameter mode> in SQL/CLI”, specifies the codes asgqociated
with ‘the’ SQL parameter modes.

Table 11—Codes associated with <parameter mode> in SQL/CLI

Parameter mode Code
PARAM MODE IN 1
PARAM MODE INOUT 2
PARAM MODE OUT 4
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5.14 Other tables associated with CLI

The tables contained in this Subclause are used to specify the codes used by the various CLI rou-

tines.
Table 12—Codes used for diagnostic fields

Field Code Type

CATALOG_NAME 18 Status
CLAS$_ORIGIN 8 Status
COLUMN_NAME 21 Status
COLU[ZN_NUMBER -1247 Status
CONDITION_IDENTIFIER 25 Status
CONDITION_NUMBER 14 Status
CONNECTION_NAME 10 Status
CONSITRAINT_CATALOG 15 Status
CONSITRAINT_NAME 17 Status
CONSJTRAINT_SCHEMA 16 Status
CURSPR_NAME 22 Status
DYNAMIC _FUNCTION ¥ 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 Header
ROUTINE_CATALOG 27 Status
ROUTINE_NAME 29 Status
ROUTINE_SCHEMA 28 Status
ROW_COUNT 3 Header
ROW_NUMBER -1248 Status
SCHEMA_NAME 19 Status

Call-Level Interface specifications

77


https://iecnorm.com/api/?name=26f8c0eff19fae702964d0907a2fef67

ISO/IEC 9075-3:1999 (E)

5.14 Ot

her tables associated with CLI

Table 12—Codes used for diagnostic fields (Cont.)

©ISO/IEC

78 Ca

Field Code Type
SERVER_NAME 11 Status
SPECIFIC_NAME 30 Status
SQLSTATE 4 Status
SUBCLASS_ORIGIN 9 Status
TABLE_NAME 20 Status
TRANBACTION_ACTIVE 36 Header
TRANBACTIONS_COMMITTED 34 Header
TRANPBACTIONS_ROLLED_BACK 35 Header
TRIGGER_CATALOG 31 Status
TRIGGER_NAME 33 Status
TRIGGER_SCHEMA 32 Status
Implementation-defined diagnostics <ot Header
headef field
Implementation-defined diagnostics <ot Status
status|field
1Except for values in this table that are less than 0 (zero):
Table 13<~Codes used for handle types

Hand|e type Code
CONNECTION HANDLE 2
DESCRIPTOR HANDLE 4
ENVIRONMENT HANDLE 1
STATEMENT HANDLE 3
Implementation-defined handle type <1lor>100

Table 14—Codes used for transaction termination
Termination type Code
COMMIT 0
ROLLBACK 1
SAVEPOINT NAME COMMIT 2
SAVEPOINT NUMBER COMMIT 3
SAVEPOINT NAME RELEASE 4
SAVEPOINT NUMBER RELEASE 5
COMMIT AND CHAIN 6

ll-Level Interface (SQL/CLI)
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Table 14—Codes used for transaction termination (Cont.)

Termination type

Code

ROLLBACK AND CHAIN

7

Implementation-defined termination type <0

Table 15—Codes used for environment attributes

Attridute Code May be set
NULL| TERMINATION 10001 Yes
Implernentation-defined environment >0, Implementation-defined
attribyte except

values

given

above

Table 16—Codes used for connection attributes

Attridute Code May.be set
POPULATE IPD 10001 No
SAVEROINT NAME 10027 Yes
SAVE:LOINT NUMBER 10028 Yes
Implementation-defined connection >0, Implementation-defined
attribyte except

values

given

above

Table 17—Codes used for statement attributes

Attridute Code May be set
APD HANDLE 10011 Yes
ARD HHANDLE 10010 Yes
IPD HANBLE 10013 No
IRD HANDLE 10012 No
CURRENT OF POSITION 10027 Yes
CURSOR HOLDABLE -3 Yes
CURSOR SCROLLABLE -1 Yes
CURSOR SENSITIVITY -2 Yes
METADATA ID 10014 Yes
NEST DESCRIPTOR 10029 Yes
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Attribute Code May be set
Implementation-defined statement at- >0, Implementation-defined
tribute except

values

given

above

Table 18—Codes used for FreeStmt options

Optioh Code
CLOSE CURSOR 0
FREE|HANDLE 1
UNBIND COLUMNS 2
UNBIND PARAMETERS 3
REALLOCATE 4

Table 19—Data types-of attributes
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Attribute

Data type Values

Environment attributes

NULL TERMINATION

INTEGER 0 ( false )

1 (true )

Connection attributes

POPULATE IPD

INTEGER 0 (false )

1 (true)

Statement attributes

APD HANDLE
ARD HANDLE
IPD HANDLE
IRD HANDLE
CURRENT OF POSITION

CURSPR HOLDABLE

CURSPR SCROLLABLE

CURSPR SENSITIVITY

METADATA ID

NEST|DESCRIPTOR

SAVEROINT NAME
SAVEROINT NUMBER

INTEGER Handle value
INTEGER Handle value
INTEGER Handle~value
INTEGER Handl®e value
INTEGER

in the rowset

INTEGER 0 (NONHOLDABLE)

1 (HOLDABLE)

INTEGER 0 (NONSCROLLABLE)

1 (SCROLLABLE)

INTEGER 0 (ASENSITIVE)

1 (INSENSITIVE)
2 (SENSITIVE)

INTEGER 0 (FALSE)

1 (TRUE)
INTEGER 0 (FALSE)

1 (TRUE)
CHARACTER Not specified
INTEGER Not specified

Integer value denoting the currenit row

Table 20—Codes used for descriptor fields

Field Code SQL Item Descriptor Name Type
ALLOC_TYPE 1099 (Not applicable) Header
ARRAY_SIZE 20 (Not applicable) Header
ARRAY_STATUS_POINTER 21 (Not applicable) Header
CARDINALITY 1040 CARDINALITY Status
CHARACTER_SET_CATALOG 1018 CHARACTER_SET_CATALOG ltem
CHARACTER_SET_NAME 1020 CHARACTER_SET_NAME Item
CHARACTER_SET_SCHEMA 1019 CHARACTER_SET_SCHEMA Item
COLLATION_CATALOG 1015 COLLATION_CATALOG Item
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Field Code SQL Item Descriptor Name Type
COLLATION_NAME 1017 COLLATION_NAME Item
COLLATION_SCHEMA 1016 COLLATION_SCHEMA Item
COUNT 1001 COUNT eader
CURRENT_TRANSFORM_GROUP 1039 (Not applicable) Status
DATA|POINTER 1010 DATA Ifem
DATETIME_INTERVAL_CODE 1007 DATETIME_INTERVAL_CODE Ifem
DATETIME_INTERVAL_PRECISION 26 DATETIME_INTERVAL_PRECISION Ifem
DEGREE 1041 DEGREE Status
DYNAMIC_FUNCTION 1031 DYNAMIC_FUNCTION Header
DYNAMIC_FUNCTION_CODE 1032 DYNAMIC_FUNCTION_CODE Header
INDIJATOR_POINTER 1009 INDICATOR Ifem
KEY_IMEMBER 1030 KEY_MEMBER I]em
KEY_TYPE 1029 KEY_TYPE Header
LENG|TH 1003 LENGTH Ifem
LEVEL 1042 LEVEL Item
NAME 1011 NAME Ifem
NULLABLE 1008 NULLABLE Ifem
OCTE[I_LENGTH 1013 OCTET_LENGTH Ifem
OCTE[l_LENGTH_POINTER 1004 Both OCTET_LENGTH (input) and Ifem
RETURNED_OCTET_LENGTH (out-
put)

PARAMETER_MODE 1021 PARAMETER_MODE Ifem
PARAMETER_ORDINAL_POSITION 1022 PARAMETER_ORDINAL_POSITION Ifem
PARAMETER_SRECIFIC_CATALOG 1023 PARAMETER_SPECIFIC_CATALOG Ifem
PARAMETER-SPECIFIC_NAME 1025 PARAMETER_SPECIFIC_NAME Ifem
PARAMETER_SPECIFIC_SCHEMA 1024 PARAMETER_SPECIFIC_SCHEMA Ifem
PRECISION 1005 PRECISION Item
RETURNED_CARDINALITY_ 1043 RETURNED_CARDINALITY Status
POINTER

ROW_PROCESSED_POINTER 34 (Not applicable) Header
SCALE 1006 SCALE Item
SCOPE_CATALOG 1033 SCOPE_CATALOG Status
SCOPE_NAME 1035 SCOPE_NAME Status
SCOPE_SCHEMA 1034 SCOPE_SCHEMA Status
SPECIFIC_TYPE_CATALOG 1036 (Not applicable) Status
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Table 20—Codes used for descriptor fields (Cont.)

Field Code SQL Item Descriptor Name Type
SPECIFIC_TYPE_NAME 1038 (Not applicable) Status
SPECIFIC_TYPE_SCHEMA 1037 (Not applicable) Status
TOP_UEVEL_COUNT 1044 TOP_LEVEL_COUNT eader
TYPE 1002 TYPE Ifem
UNNAMED 1012 UNNAMED Ifem
USER| DEFINED_TYPE_CATALOG 1026 USER_DEFINED_TYPE_CATALOG Ifem
USER)| DEFINED_TYPE_NAME 1028 USER_DEFINED_TYPE_NAME Ifem
USER| DEFINED_TYPE_SCHEMA 1027 USER_DEFINED_TYPESSCHEMA Item
Implementation-defined descriptor 0 Implementation-defined descriptor Header
header field (zero) header field

through

999,

or >

1200,

ex-

clud-

ing

values

de-

fined

in‘this

table
Implementation-defined descriptor item 0 Implementation-defined descriptor item Ifem
field (zero) field

through

999,

or >

1200,

ex-

clud-

ing

values

de-

fined

in this

table

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

Field ARD IRD APD IPD
ALLOC_TYPE No No No No
Where “No” means that the descriptor field is not settable, “ID” means that it is implementation-defined whether or not
the descriptor field is settable, and the absence of any notation means that the descriptor field is settable.

(Continued on next page)
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May be set
Field ARD IRD APD IPD
ARRAY_SIZE No No
ARRAY_STATUS_POINTER
CARDINALITY No No No
CHARACTER_SET_CATALOG No
CHARACTER_SET_NAME No
CHARACTER_SET_SCHEMA No
COLLATION_CATALOG No
COLLATION_NAME No
COLLATION_SCHEMA No
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
INDIJATOR_POINTER No No
KEY_MEMBER No No No No
KEY_TYPE No No No No
LENG|TH No
LEVEL No
NAMH No
NULLABLE No
OCTET_LENGTH No
OCTET_LENGTH_POINTER No No
PARAMETER_MODE 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
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Table 21—Ability to set SQL/CLI descriptor fields (Cont.)

May be set
Field ARD IRD APD IPD
RETURNED CARDINALITY POINTER No No
ROWS PROCESSED_POINTER No No
SCALE No
SCOPE_CATALOG No
SCOPE_NAME No
SCOPE_SCHEMA No
SPECIFIC_TYPE_CATALOG No No No No
SPECIFIC_TYPE_NAME No No No No
SPECIFIC_TYPE_SCHEMA No No No No
TOP_UEVEL_COUNT No
TYPE No
UNNAMED No
USER| DEFINED_TYPE_CATALOG No
USER)| DEFINED_TYPE_NAME No
USER| DEFINED_TYPE_SCHEMA No
Implementation-defined descriptor ID ID ID ID
headef field
Implementation-defined descripter jtem ID ID ID ID
field

Table 22—Ability to retrieve SQL/CLI descriptor fields
May be retrieved

Field ARD IRD APD IPD
ALLOEC. TYPE PS
ARRAY_SIZE No No
ARRAY_STATUS_POINTER
CARDINALITY No PS No
CHARACTER_SET_CATALOG PS
CHARACTER_SET_NAME PS
CHARACTER_SET_SCHEMA PS
COLLATION_CATALOG PS
COLLATION_NAME PS
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May be retrieved

Field ARD IRD APD IPD
COLLATION_SCHEMA pPS

COUNT PS
CURRENT_TRANSFORM_GROUP PS

DATA|POINTER No No
DATETIME_INTERVAL_CODE PS
DATETIME_INTERVAL_PRECISION PS

DEGREE No PS No
DYNAMIC_FUNCTION No No
DYNAMIC_FUNCTION_CODE No No
INDIGATOR_POINTER No No
KEY_IMEMBER No PS No No
KEY_TYPE No PS No No
LENG|TH PS

LEVEL PS

NAME PS

NULLABLE PS

OCTE[T_LENGTH PS
OCTE[l_LENGTH_POINTER No No
PARAMETER_MODE No PS No No
PARAMETER_ORDINALPOSITION No PS No No
PARAMETER_SPECIFIC_CATALOG No PS No No
PARAMETER_SPECIFIC_NAME No PS No No
PARAMETER.SPECIFIC_SCHEMA No PS No No
PREC|SION PS
RETURNED_CARDINALITY_POINTER No No
ROWS_PROCESSED_POINTER No No

SCALE PS

SCOPE_CATALOG PS

SCOPE_NAME PS

SCOPE_SCHEMA PS

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 descriptor field is retrievable, and “ID” means that it is implementation-defined whether or not the descriptor field
is retrievable.
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Table 22—Ability to retrieve SQL/CLI descriptor fields (Cont.)

May be retrieved
Field ARD IRD APD IPD
SPECIEIC TYPE CATALOG PS
SPECIFIC_TYPE_NAME PS
SPECIFIC_TYPE_SCHEMA PS
TOP_UEVEL_COUNT PS
TYPE PS
UNNAMED PS
USER| DEFINED_TYPE_CATALOG PS
USER]| DEFINED_TYPE_NAME PS
USER)| DEFINED_TYPE_SCHEMA PS
Implementation-defined descriptor ID ID ID ID
header field
Implementation-defined descriptor item ID 1D ID ID
field

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

ARRAY_SIZE 1 (one) 1 (one)

ARRAY_STATUS_POINTER Null Null Null Null

CARDINALITY
CHARACTERANSET_CATALOG
CHARACTER_SET_NAME

CHARAGHFER-SETSCHEMA

COLLATION_CATALOG
COLLATION_NAME

COLLATION_SCHEMA
COUNT 0 (zero) 0 (zero)

CURRENT_TRANSFORM_
GROUP

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
implementation-defined, and any other value specifies the descriptor field’s default value.

(Continued on next page)
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Field

Default values

ARD

IRD

APD

IPD

DATA_POINTER

Null

Null

DATETIME_INTERVAL_CODE

DATETIME_INTERVAL_
PREC|SION

DEGREE
DYNAMIC_FUNCTION
DYNAMIC_FUNCTION_CODE
INDIGATOR_POINTER
KEY_IMEMBER

KEY_TYPE

LENG|TH

LEVEL
NAME
NULLABLE
OCTE[T_LENGTH
OCTE[l_LENGTH_POINTER
PARAMETER_MODE

PARAMETER_ORDINAL _
POSITIION

PARAMETER_SPECIFIC.
CATALOG

PARAMETER_SPECIRIC_NAME

PARAMETER_SRECIFIC_
SCHEMA

PREC|SION

Null

0 (zero)

Null

Null

0 (zero)

Null

RETURNEB-ECARBHALTY

POINTE
ROWS_PROCESSED_POINTER
SCALE

SCOPE_CATALOG
SCOPE_NAME
SCOPE_SCHEMA
SPECIFIC_TYPE_CATALOG
SPECIFIC_TYPE_NAME

Null

Null
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Table 23—SQL/CLI descriptor field default values (Cont.)

Field

Default values

ARD

IRD

APD

IPD

SPEC

EIC TYPE SCHEMA

TOP_|
TYPE
UNNA
USER

USER
USER

heade

CATALOG

SCHEMA

EVEL_COUNT

MED
DEFINED_TYPE_

DEFINED_TYPE_NAME
DEFINED_TYPE_

Implementation-defined descriptor

field

Implementation-defined descriptor
item field

0 (zero)
DEFAULT

0 (zero)
DEFAULT

Table 24—Codes used for fetch orientation

Fetch

Orientation Code

NEXT
FIRST
LAST
PRIOHR
ABSO
RELA]

L UTE
[IVE

o U W N P

Table 25—Multi-row fetch status codes

Retur

N Code meaning Return code

Row success

Row success with 6
information

Row error 5

No row 3

0 (zero)
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Table 26—Miscellaneous codes used in CLI

Context Code Indicates

Allocation type 1 AUTOMATIC

Allocation type 2 USER

Attribyte value 0 FALSE, NONSCROLLABLE, ASENSITIVE, NO NULLSy
NONHOLDABLE

Attribuyite value 1 TRUE, SCROLLABLE, INSENSITIVE, NULLABLE, HOLDABLE

Attribyite value 2 SENSITIVE

Data tlype 0 ALL TYPES

Data tiype -99 APD TYPE

Data type -99 ARD TYPE

Data tlype 99 DEFAULT

Deferrpble constraints 5 INITIALLY DEFERRED

Deferrpble constraints 6 INITIALLY IMMEDIATE

Deferrpble constraints 7 NOT DEFERRABLE

Input ptring length -3 NULL TERMINATED

Input pr output data -1 SQL NULLM®ATA

Paraneter length -2 DATA ATREXEC

Referential Constraint 0 CASCADE

Refereptial Constraint 1 RESTRICT

Referential Constraint 4 SET DEFAULT

Refereptial Constraint 2 SET NULL

Referential Constraint 3 NO ACTION

Table 27—Codes used to identify SQL/CLI routines

Generfic Name Code
AllocCopnnect 1
AllocERv 2
AllocHandle 1001
AllocStmt 3
BindCol 4
BindParameter 72
Cancel 5
CloseCursor 1003
ColAttribute 6
ColumnPrivileges 56
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Table 27—Codes used to identify SQL/CLI routines (Cont.)

Generic Name Code
Columns 40
Connect 7
CopyDesc 1004
DataSpurces 57
DescripeCol 8
Discorjnect 9
EndTrpn 1005
Error 10
ExecDjrect 11
Execute 12
Fetch 13
Fetch$croll 1021
ForeighKeys 60
FreeCpnnect 14
FreeEpv 15
FreeHpndle 1006
FreeSfmt 16
GetCophnectAttr 1007
GetCufrsorName 17
GetDalta 43
GetDepcField 1008
GetDepcRec 1009
GetDiagField 1010
GetDiagRec 1011
GetEnyAttr 1012
GetFeattutetnfo 1027
GetFunctions 44
Getlnfo 45
GetLength 1022
GetParamData 1025
GetPosition 1023
GetSessionlInfo 1028
GetStmtAttr 1014
GetSubString 1024
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Generic Name Code
GetTypelnfo a7
MoreResults 61
NextRpsult 73
NumResultCols 18
ParambData 48
Prepaye 19
PrimafyKeys 65
PutDalta 49
RowCqgunt 20
SetComnectAttr 1016
SetCufsorName 21
SetDegcField 1017
SetDegcRec 1018
SetEnyAttr 1019
SetStmtAttr 1020
SpecialColumns 52
StartTran 74
TableRrivileges 70
Tables 54
Implerpentation-defined < 0.(zero), or 400 through 1299, or > 2000
CLI rdutine

Table 28—Codes and data types for implementation information
Information Jiype Code Data Type
ALTER TABLE 86 INTEGER
CATAILOG NAME 10003 CHARACTER(1)
COLLATING SEQUENCE 10004 CHARACTER(254)
CURSOR COMMIT BEHAVIOR 23 SMALLINT
CURSOR SENSITIVITY 10001 INTEGER
DATA SOURCE NAME 2 CHARACTER(128)
DATA SOURCE READ ONLY 25 CHARACTER(2)
DBMS NAME 17 CHARACTER(254)
DBMS VERSION 18 CHARACTER(254)
DEFAULT TRANSACTION ISOLATION 26 INTEGER
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Table 28—Codes and data types for implementation information (Cont.)

Information Type Code Data Type
DESCRIBE PARAMETER 10002 CHARACTER(2)
FETCH DIRECTION 8 INTEGER
GETDATA EXTENSIONS 81 INTEGER
IDENTIFIER CASE 28 SMALLINT
INTEGRITY 73 CHARACTER(1)
MAXIMUM CATALOG NAME LENGTH 34 SMALLINT
MAXIMUM COLUMN NAME LENGTH 30 SMALLINT
MAXIMUM COLUMNS IN GROUP BY 97 SMALLINZF
MAXIMUM COLUMNS IN ORDER BY 99 SMALLEINT
MAXIMUM COLUMNS IN SELECT 100 SMALLEINT
MAXIMUM COLUMNS IN TABLE 101 SMALLINT
MAXIMUM CONCURRENT ACTIVITIES 1 SMALLINT
MAXIMUM CURSOR NAME LENGTH 31 SMALLINT
MAXIMUM DRIVER CONNECTIONS 0 SMALLINT
MAXIMUM IDENTIFIER LENGTH 10005 SMALLINT
MAXIMUM SCHEMA NAME LENGTH 32 SMALLINT
MAXIMUM STATEMENT OCTETS 20000 SMALLINT
MAXIMUM STATEMENT OCTETS 20001 SMALLINT
DATA

MAXIMUM STATEMENT OCTETS 20002 SMALLINT
SCHEMA

MAXIMUM TABLE NAME/JLENGTH 35 SMALLINT
MAXIMUM TABLES\IN SELECT 106 SMALLINT
MAXIMUM USERINAME LENGTH 107 SMALLINT
NULL|COLLATION 85 SMALLINT
OUTERJOIN CAPABILITIES 115 INTEGER
ORDER BY COLUMNS IN SELECT 90 CHARACTER(1)
SCROLL CONCURRENCY 43 INTEGER
SEARCH PATTERN ESCAPE 14 CHARACTER(2)
SERVER NAME 13 CHARACTER(128)
SPECIAL CHARACTERS 94 CHARACTER(254)
TRANSACTION CAPABLE 46 SMALLINT
TRANSACTION ISOLATION OPTION 72 INTEGER
USER NAME 47 CHARACTER(128)
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Table 28—Codes and data types for implementation information (Cont.)

Information Type Code Data Type

Implementation-defined information type Implementation- Implementation-defined
defined

SQL iMp:=|||=| ﬁat;un ;IIfUIIIIC\t;UII 21006 t:IIUUU:I CHARAL,TER(L1) Ul :?\;TEGER
24999

SQL s|zing information 25000 through INTEGER
29999

Implementation-defined implementation 11000 through CHARACTER(LY) or ANTEGER

information 14999

Implementation-defined sizing informa- 15000 through INTEGER

tion 19999

1L is the implementation-defined maximum length of a variable-length character.string.

NOTE 12 — Additional implementation information items are defiged in Subclause 21.36, "SQL_
IMPLEMEENTATION_INFO base table", in ISO/IEC 9075-2.

Additignal sizing items are defined in Subclause 21.38, "SQL/SIZING base table", in ISO/IEC 90754.

Table 29—Codes and data types for session implementation information

Information Type Code Data Type <general value specification>
CURRENT USER 47 CHARACTER(L) USER and CURRENT_USER
CURRENT DEFAULT 20004 CHARACTER(L) CURRENT_DEFAULT_TRANSFORM_
TRANBFORM GROUP GROUP

CURRENT PATH 20005 CHARACTER(L) CURRENT_PATH

CURRENT ROLE 20006 CHARACTER(L) CURRENT_ROLE

SESSION USER 20007 CHARACTER(L) SESSION_USER

SYSTEM USER 20008 CHARACTER(L) SYSTEM_USER

Where|L is the implementation-defined maximum length of the corresponding <general value specification>.

Table 30—Values for ALTER TABLE with GetInfo

Inforrmatiom Type vatoe
ADD COLUMN 1
DROP COLUMN 2
ALTER COLUMN 4
ADD CONSTRAINT 8
DROP CONSTRAINT 16
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Table 31—Values for FETCH DIRECTION with Getlnfo

Information Type Value
FETCH NEXT 1
FETCH FIRST 2
FETCH LAST 4
FETCH PRIOR 8
FETCH ABSOLUTE 16
FETCH RELATIVE 32

Table 32—Values for

GETDATA EXTENSIONS with Getinfo

Information Type Value
ANY OLUMN 1
ANY ORDER 2

Table 33—Values for OUTER JOIN CAPABILITIES with GetInfo

Information Type Value
LEFT 1
RIGHT 2
FULL 4
NESTED 8
NOT ORDERED 16
INNER 32
ALL JOMPARISON ORS 64

Table 34—Values for SCROLL CONCURRENCY with Getinfo

Informatien\Type Value
READ|ONLY 1
LOCK 2
OPT ROWVER 4
OPT VALUES 8

Table 35—Values for TRANSACTION ISOLATION OPTION with GetIinfo and StartTran

Information Type Value
READ UNCOMMITTED 1
READ COMMITTED 2
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Table 35—Values for TRANSACTION ISOLATION OPTION with Getinfo and StartTran (Cont.)

Information Type

Value

REPEATABLE READ
SERIALIZABLE

4
8

Table 36—Values for TRANSACTION ACCESS MODE with StartTran

Information Type Value
READ|ONLY 1
READ|WRITE 2
Table 37—Codes used for concise data types

Data Type Code
Implementation-defined data type <0
CHARACTER 1
CHAR 1
NUMHERIC 2
DECIMAL 3
DEC 3
INTEGER 4
INT 4
SMALLINT 5
FLOAT 6
REAL 7
DOUBLE 8
CHARACTER VARYING 12
CHAR| VARYING 12
VARCHAR 12
BIT 14
BIT VARYING 15
BOOLEAN 16
REF 20
BINARY LARGE OBJECT 30
BLOB 30
CHARACTER LARGE OBJECT 40
CLOB 40
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Table 37—Codes used for concise data types (Cont.)

Data Type Code
DATE 91
TIME 92
TIME$TAMP 93
TIME|WITH TIME ZONE 94
TIME$TAMP 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 11t
INTERVAL HOUR TO SECOND 112
INTERVAL MINUTE TO SECOND 113

Table 38—Caedes used wit

h

concise datetime data types in SQL/CLI

Concise Data Type Code

Data Type Code

Datetime Interval Codg

91 9 1
92 9 2
93 9 3
94 9 4
95 9 5

Table 39—Codes used with concise interval data types in SQL/CLI

Concise Data Type Code

Data Type Code

Datetime Interval Code

101
102
103
104

10
10
10
10

1

2
3
4
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Table 39—Codes used with concise interval data types in SQL/CLI (Cont.)

Concise Data Type Code Data Type Code Datetime Interval Code
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 40—Concise codes used with datetime datatypes in SQL/CLI

Datetjme Interval Code

Concise Code

a b~ W N

91
92
93
94,
95

Table 41—Concise*codes used with interval data types in SQL/CLI

Datetjme Interval Code

Code

101
102
103
104
105

© 00 N o g b~ W DN R

i e =
w N P O

106
107
108
109
110
111
112
113
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Table 42—Special parameter values

Value Name Value Data Type

ALL CATALOGS %’ CHARACTER(2)
ALL SCHEMAS %’ CHARACTER(1)
ALL TlYPES %’ CHARACTER(1)

Table 43—Column types and scopes used with SpecialColumns

Contgxt Code Indicates

Speciagl Column Type 1 BEST ROWID

Scope pf Row Id 0 SCOPE CURRENTF ROW
Scope pf Row Id 1 SCOPE TRANSACTION
Scope pf Row Id 2 SCOPE SESSION

Pseudp Column Flag 0 PSEUDO“UNKNOWN
Pseudp Column Flag 1 NOFRPSEUDO

Pseudp Column Flag 2 PSEUDO
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5.15 Data type correspondences

Function
[ Replaces first paragraph | Specify the data type correspondences for SQL data types and host language
types agsocrated-witirthe Tequired parameter mectarnisnTs, as stowrmr i Tabte-3;“Supportet calling
conventjons of SQL/CLI routines by language”.
| Replacps second paragraph | In the following tables, let P be <precision>, S be <scale>, 'k, be <|ength>,
T be <time fractional seconds precision>, and Q be <interval qualifier>.
Tableg
Table 44—Data type correspondences for Ada
SQL Data Type Ada Data Type
ARRAY None
ARRAY LOCATOR SQL_STANDARD.INT
BINARY LARGE OBJECT (L) SQL_STANDARD.CHAR, with PPLENGTH of L
BINAIY LARGE OBJECT LOCATOR SQL_STANDARD.INT
BIT (L) SQL_STANDARD.BIT, with PLENGTH of L
BIT VARYING (L) None
BOOLEAN SQL_STANDARD.BOOLEAN
CHARACTER (L) SQL_STANDARD.CHAR, with PPLENGTH of L
CHARWACTER LARGE OBJECT (L) SQL_STANDARD.CHAR, with PPLENGTH of L
CHARACTER LARGE OBJECT SQL_STANDARD.INT
LOCATOR
CHARIACTER VARYING (LY None
DATE None
DECIMAL(P,S) None
DOUBLE PRECISION SQL_STANDARD.DOUBLE_PRECISION
FLOAT(P) None
INTEGER SQL STANDARD.INT
INTERVAL(Q) None
NUMERIC(P,S) None
REAL SQL_STANDARD.REAL
REF SQL_STANDARD.CHAR with P'LENGTH of L
ROW None
SMALLINT SQL_STANDARD.SMALLINT
TIME(T) None
TIMESTAMP(T) None
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Table 44—Data type correspondences for Ada (Cont.)

SQL Data Type Ada Data Type
USER-DEFINED TYPE None
USER-DEFINED TYPE LOCATOR SQL_STANDARD.INT
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Table 45—Data type correspondences for C
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SQL Data Type C Data Type
ARRAY None
ARRAY LOCATOR long

BlNAIY LARGE OBJECT (L)
BINARY LARGE OBJECT LOCATOR
BIT (1)
BIT VARYING (L)

BOOLEAN

CHARJACTER (L)

CHARJACTER LARGE OBJECT (L)

CHARACTER LARGE OBJECT
LOCAJOR

CHARACTER VARYING (L)

char, with length L

long

char, with length X2

None

short

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

long

char, with length~(I+1)*k*

DATE None
DECIMAL(P,S) None
DOUBLE PRECISION double
FLOAT(P) None
INTEGER long
INTERVAL(Q) None
NUMERIC(P,S) None
REAL float
REF char, with length L
ROW None
SMALLINT short
TIME(T) None
TIME$TANIP(T) None
USERIDEFINED TYPE None
USER-DEFINED TYPE LOCATOR long

1k is the length in units of C char of the largest character in the character set associated with the SQL data type.

2The length X of the character data type corresponding with SQL data type BIT(L) is the smallest integer not less than
the quotient of the division L/B, where B is the implementation-defined number of bits contained in a character of the

host language.
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Table 46—Data type correspondences for COBOL

SQL Data Type

COBOL Data Type

ARRAY
ARRAY LOCATOR

None

PICTURE S9(PI) USAGE BINARY, where Pl is

BINARY LARGE OBJECT (L)
BINARY LARGE OBJECT LOCATOR

BIT (1)
BIT VARYING (L)

BOOLEAN

CHARJACTER (L)
CHARJACTER LARGE OBJECT (L)

CHARACTER LARGE OBJECT
LOCATOR

CHARJACTER VARYING (L)
DATE
DECIMAL(P,S)
DOUBLE PRECISION
FLOAT(P)

INTEGER

INTERVAL(Q)
NUMERIC(P,S)

Tmptementation-defired
alphanumeric, with length L

PICTURE S9(PIl) USAGE BINARY, where Pl is
implementation-defined

alphanumeric, with length X*
None

PICTURE X

alphanumeric, with length. L.
alphanumeric, with length L

PICTURE S9(PIl) USAGE BINARY, where Pl is
implementation<defined

None
None
None
Nome
None

PICTURE S9(PIl) USAGE BINARY, where Pl is
implementation-defined

None

USAGE DISPLAY SIGN LEADING SEPARATE, with

PICTURE as specified?

REAL None

REF alphanumeric, with length L

ROW None

SMALLINT PICTURE S9(SPI) USAGE BINARY, where SPI is
T PR U S - T
implementation-defined

TIME(T) None

TIMESTAMP(T) None

USER-DEFINED TYPE None

1The length of a character type corresponding with SQL BIT(L) is one more than the smallest integer not less than the
quotient of the division L/B, where B is the implementation-defined number of bits contained in one character of the

host language.

2Case:

a) If S=P, then a PICTURE with an 'S’ followed by a 'V’ followed by P '9's.
b) If P>S>0, then a PICTURE with an 'S’ followed by P-S '9's followed by a 'V’ followed by S '9's.
c¢) If S=0, then a PICTURE with an 'S’ followed by P '9’s optionally followed by a 'V'.

(Continued on next page)
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Table 46—Data type correspondences for COBOL (Cont.)
SQL Data Type COBOL Data Type

USER-DEFINED TYPE LOCATOR PICTURE S9(PIl) USAGE BINARY, where Pl is
implementation-defined
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Table 47—Data type correspondences for Fortran

ISO/IEC 9075-3:1999 (E)

5.15 Data type correspondences

SQL Data Type

Fortran Data Type

ARRAY
ARRAY LOCATOR

None
INTEGER

BlNAIY LARGE OBJECT (L)
BINARY LARGE OBJECT LOCATOR
BOOLEAN

BIT (1)
BIT VARYING (L)

CHARJACTER (L)

CHARJACTER LARGE OBJECT (L)

CHARACTER LARGE OBJECT
LOCAJOR

CHARJACTER VARYING (L)
DATE
DECIMAL(P,S)

DOUHLE PRECISION

CHARACTER, with length L
INTEGER

LOGICAL

CHARACTER, with length X!
None

CHARACTER, with length L
CHARACTER, with length £
INTEGER

None
None
None

DOUBLE PRECISION

FLOAT(P) None
INTEGER INTEGER
INTERVAL(Q) None
NUMERIC(P,S) None
REAL REAL
REF CHARACTER, with length L
ROW None
SMALLINT None
TIME(T) None
TIME$TANIP(T) None
USERIDEFINED TYPE None
USER-DEFINED TYPE LOCATOR INTEGER

1The length X of the character data type corresponding with SQL data type BIT(L) is the smallest integer not less than
the quotient of the division L/B, where B is the implementation-defined number of bits contained in a character of the

host language.
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Table 48—Data type correspondences for MUMPS

©ISO/IEC

SQL Data Type

MUMPS Data Type

LOCAJOR
CHARACTER VARYING (L)

ARRAY None
ARRAY LOCATOR character
BINAIY LARGE OBJECT (L) character
BINARY LARGE OBJECT LOCATOR character
BIT (L) None
BIT VARYING (L) None
BOOLEAN None
CHARICTER (L) None
CHARWACTER LARGE OBJECT (L) character
CHARACTER LARGE OBJECT character

character with maximum length L

DATE None
DECIMAL(P,S) character
DOUBLE PRECISION None
FLOAT(P) None
INTEGER character
INTERVAL(Q) None
NUMHERIC(P,S) character
REAL character
REF character
ROW None
SMALLINT None
TIME(T) None
TIME$TANIP(T) None
USERIDEFINED TYPE None
USER-DEFINED TYPE LOCATOR character
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Table 49—Data type correspondences for Pascal

SQL Data Type Pascal Data Type

ARRAY None

ARRAY LOCATOR INTEGER

BIT(),1<L<B! CHAR

BIT (U), B* <L PACKED ARRAY[LB'] OF CHAR

BIT VARYING (L) None

Y LARGE OBJECT (L), L > 1 PACKED ARRAY[1..L] OF CHAR
Y LARGE OBJECT LOCATOR INTEGER

AN BOOLEAN

CTER (1) CHAR

CTER (L), L>1 PACKED ARRAY[1..L],OF-€HAR
CTER LARGE OBJECT (L), L > PACKED ARRAY[L.L].OF CHAR

CTER LARGE OBJECT INTEGER

LOCATOR

CHARACTER VARYING (L) None
DATE None
DECINMAL(P,S) None
DOUBLE PRECISION None
FLOAT(P) None
INTEGER INTEGER
INTERVAL(Q) None
NUMERIC(P,S) None
REAL REAL
REF I >1 PACKED ARRAY[1..L] OF CHAR
ROW None
SMALLINT None
TIME(T) None
TIMESTAMP(T) None
USER-DEFINED TYPE None
USER-DEFINED TYPE LOCATOR INTEGER

1The length LB of the character data type corresponding with SQL data type BIT(L) is the smallest integer not less
than the quotient of the division L/B, where B is the implementation-defined number of bits contained in a character of
the host language.
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Table 50—Data type correspondences for PL/I

SQL Data Type

PL/I Data Type

ARRAY
ARRAY LOCATOR

None

FIXED BINARY(PI), where P1 is implementation-defin

ed

BlNAIY LARGE OBJECT (L)
BINARY LARGE OBJECT LOCATOR
BIT (1)
BIT VARYING (L)

BOOLEAN

CHARJACTER (L)

CHARJACTER LARGE OBJECT (L)

CHARACTER LARGE OBJECT
LOCAJOR

CHARJACTER VARYING (L)
DATE
DECIMAL(P,S)
DOUHLE PRECISION
FLOAT(P)

INTEGER
INTERVAL(Q)
NUMERIC(P,S)

REAL
REF
ROW
SMALLINT

TIME(T)

TIME$STANIP(T)

USER}DEFINED TYPE LOCATOR

CHARACTER VARYING(L)

FIXED BINARY(PI1), where PI1 is implementation-defin
BIT(L)

BIT VARYING (L)

BIT(1)

CHARACTER(L)

CHARACTER VARYING(L)

FIXED BINARY(PI), where’PI is implementation-defin

CHARACTER VARYING(L)
None

FIXED DECIMAL(P,S)
None

FLOAT BINARY (P)
FIXED BINARY(PI), where PI is implementation-defin
None

None

None

CHARACTER VARYING (L)
None

FIXED BINARY(SPI), where SPI is implementation-dg
None

None

ed

fined

None

USER-DEFINED TYPE

FIXED BINARY(PI), where PI is implementation-defined
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6 SQL/CLI routines

Subclayse 5.1, “<CLI routine>", defines a generic CLI routine. This Subclause describes the

ual CLI

For conyenience, the variable <CLI name prefix> is omitted and the <CLI generic name> is
riptions. For presentation purposes (and purely arbitrarily), the routines are presented as

the des
functior

6.1 AllocConnect

Function
Allocatg an SQL-connection and assign a handle to it.
Definition
Al l ocCgnnect (
Envi ronment Handl e I'N | NTEGER;
Connect i onHandl e aut | NFEGER )

Genenal Rules

1) Let

2) AllgcHandle is implicitly invoked with HandleType indicating CONNECTION HANDLE

EH

routines in alphabetical order.

s rather than as procedures.

RETURNS SMALLI NT

EH be the value of EnvironmentHandle.

as the value of InputHandle and with ConnectionHandle as OutputHandle.

SQL/CLI routines
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6.2 AllocEnv

Function

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

Definition

Al'l ocEnv (
Envi ronnent Handl e ouT I NTEGER )
RETURNS SMALLI NT

Genernal Rules

1) AllgcHandle is implicitly invoked with HandleType indicating ENYIRONMENT HANDUE, with
zerq as the value of InputHandle, and with EnvironmentHandle as OutputHandle.
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6.3 AllocHandle

Function
Allocate a resource and assign a handle to it.
Definition
Al l ocHgndl e (
Handl eType IN SMVALLI NT,
nput Handl e I N | NTEGER,
Cut put Handl e (0V)) | NTEGER )

Genernal Rules

1) Let

2) IfH

condlition is raised: CLI-specific condition — invalidihandle.

3) Cas|

a)

RETURNS SMALLI NT

HT be the value of HandleType and let IH be the valueief InputHandle.

T is not one of the code values in Table 13, “Codes used for handle types”, then an e

e

If HT indicates ENVIRONMENT HANBLE, then:

i) If the maximum number of SQL<environments that can be allocated at one timsg
already been reached, then an-exception condition is raised: CLI-specific conditi

assigned a unique value that is returned in OutputHandle.
i) Case:

1) If the memory requirements to manage an SQL-environment cannot be satig
then OdtputHandle is set to zero and an exception condition is raised: CLI-S
condition — memory allocation error.

NOTE 13 — No diagnostic information is generated in this case as there is no vali
roament handle that can be used in order to obtain diagnostic information.

2Y If the resources to manage an SQL-environment cannot be allocated for implg

Kception

has
bn —

limit on number of handleS.exceeded. A skeleton SQL-environment is allocated and is

fied,
pecific

J envi-

mentation-

defined reasons_then an implementation-defined exception condition is raise

pdl.

b)

A skeleton SQL-environment is allocated and is assigned a unique value that is

returned in OutputHandle.

3) Otherwise, the resources to manage an SQL-environment are allocated and
referred to as an allocated SQL-environment. The allocated SQL-environme
assigned a unique value that is returned in OutputHandle.

If HT indicates CONNECTION HANDLE, then:

are
nt is

i) If IH does not identify an allocated SQL-environment or if it identifies an allocated
skeleton SQL-environment, then OutputHandle is set to zero and an exception condition

is raised: CLI-specific condition — invalid handle.

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

iv)

The diagnostics area associated with E is emptied.

If the maximum number of SQL-connections that can be allocated at one time has
already been reached, then OutputHandle is set to zero and an exception condition is
raised: CLI-specific condition — limit on number of handles exceeded.

¢) |If HT indicates STATEMENT HANDLE, then:

<
=

o
wast.

1) If the memory requirements to manage an SQL-connection cannot be satisfied,
then OutputHandle is set to zero and an exception condition is raised:“CLI-gpecific
condition — memory allocation error.

2) If the resources to manage an SQL-connection cannot be allocated for implementation-
defined reasons, then OutputHandle is set to zero and an implementation-défined
exception condition is raised.

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

If IH does not identify an allocated SQL-connection, then OutputHandle is set tp zero
and an exception condition is raised: CLl-specific condition — invalid handle.

Let C be the allocated SQL-connection identified by IH.
The diagnostics area associatedwith C is emptied.

If there is no established SQL-connection associated with C, then OutputHandlg is set
to zero and an exception condition is raised: connection exception — connection does not
exist. Otherwise, let’'E€ be the established SQL-connection associated with C.

If the maximum number of SQL-statements that can be allocated at one time Has
already been(reached, then OutputHandle is set to zero and an exception conditjon is
raised: CLIspecific condition — limit on number of handles exceeded.

If EC4s-not the current SQL-connection, then the General Rules of Subclause 3.3,
“Implicit set connection”, are applied to EC as the dormant SQL-connection.

Ifthe memory requirements to manage an SQL-statement cannot be satisfied, then
OutputHandle is set to zero and an exception condition is raised: CL I-specific condition

— memory allocation error.

If the resources to manage an SQL-statement cannot be allocated for implementation-
defined reasons, then OutputHandle is set to zero and an implementation-defined
exception condition is raised.

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

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

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

4) An application row descriptor.

Handle

For each of these descriptor areas, the ALLOC TYPE field is set to indicate AUTOMATIC.

d)

If HT indicates DESCRIPTOR HANDLE, then:

For each of these descriptor areas, fields with non-blank entries in Table 23, S(
descriptor field default values”, are set to the specified default values. All other
the CLI item descriptor areas are initially undefined.

The automatically allocated application parameter descriptor becomes-the curre

L/CLI
ields in

ht ap-

plication parameter descriptor for the allocated SQL-statement and the automatLicaIIy

allocated application row descriptor becomes the current application row descrip
the allocated SQL-statement.

If IH does not identify an allocated SQL-connectionithen OutputHandle is set tg
and an exception condition is raised: CLI-specific coendition — invalid handle.

Let C be the allocated SQL-connection identified by I1H.
The diagnostics area associated with C is.emptied.

If there is no established SQL-connéction associated with C, then OutputHandlg
to zero and an exception condition.is raised: connection exception — connection d
exist. Otherwise, let EC be the.éstablished SQL-connection associated with C.

or for

Zero

is set
oes not

If the maximum number of ‘CLI descriptor areas that can be allocated at one tinmpe has

already been reached, then OutputHandle is set to zero and an exception condit|
raised: CLI-specific gondition — limit on number of handles exceeded.

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

Case:

1) H-the memory requirements to manage a CLI descriptor area cannot be sati
then OutputHandle is set to zero and an exception condition is raised: CLI-3

condition — memory allocation error.

on is

3,

sfied,
pecific

Z2) I the TESOUTCTeS to manage a CL T Oescriptor area cannot be attocated for impt

mentation-

defined reasons, then OutputHandle is set to zero and an implementation-defined

exception condition is raised.

3) Otherwise, the resources to manage a CLI descriptor area are allocated and

referred to as an allocated CLI descriptor area. The allocated CLI descriptor

are
area is

associated with C and is assigned a unique value that is returned in OutputHandle.
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
CLI item descriptor areas not set to a default value are initially undefined.
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6.4 AllocStmt

Function
Allocate an SQL-statement and assign a handle to it.
Definition
Al l ocStmt  (
Connect i onHandl e IN I NTEGER,
St at enent Handl e (08)) | NTEGER )

RETURNS SMALLI NT

Generfal Rules
1) Let|CH be the value of ConnectionHandle.

2) AllogcHandle is implicitly invoked with HandleType indigating STATEMENT HANDLE,
as the value of InputHandle, and with StatementHandle*as OutputHandle.

vith CH
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6.5 BindCol

Function

Describe a target specification or array of target specifications.

Definition

Bi ndCol| (
St at enment Handl e IN | NTEGER,
Col unTmNunber I N SMALLI NT,
Tar get Type I'N SMALLI NT,
Tar get Val ue DEFOUT ANY,
Buf f er Lengt h IN I NTEGER,
St rLen_or _I nd DEFQUT | NTEGER )

RETURNS SMALLI NT

Genenal Rules

1)
2)
3)

4)

5)

6)

7
8)

9)

Let
Let

Let
TOH

Let

If C
desq

If C

Cas

a)

b)

S be the allocated SQL-statement identified by StatementHandle.
HV be the value of the handle of the current-application row descriptor for S.

ARD be the allocated CLI descriptor arga-identified by HV and let N be the value o
_LEVEL_COUNT field of ARD.

CN be the value of ColumnNumber.

N is less than 1 (one), then @n éxception condition is raised: dynamic SQL error —
riptor index.
N is greater than N,then

h-

If the memaory requirements to manage the larger ARD cannot be satisfied, then an
tion condition is raised: CLI-specific condition — memory allocation error.

Otherwise, the TOP_LEVEL _COUNT field of ARD is set to CN and the COUNT fie
ARD-iS incremented by 1 (one).

f the

nvalid

excep-

d of

Let

TT be the value of TargetType.

Let HL be the standard programming language of the invoking host program. Let operative
data type correspondence table be the data type correspondence table for HL as specified in
Subclause 5.15, “Data type correspondences”. Refer to the two columns of this table as the SQL
data type column and the host data type column.

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

a) TT does not indicate DEFAULT and is not one of the code values in Table 8, “Codes used for

application data types in SQL/CLI".
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10)

11)

12)
13)

14)
15)
16)

17)

18)

19)

20)
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b) TT is one of the code values in Table 8, “Codes used for application data types in SQL/CLI",

but the row that contains the corresponding SQL data type in the SQL data type col

umn of

the operative data type correspondence table contains 'None’ in the host data type column.

Let

If

invad
Let
If a
OC
LEN
CcoO
The
The

The
ma

The
for 1

TargetValue. If TargetValue is a null pointer; then the address is set to 0 (zero).

The
host
add

The
(in
the
Res

exCe
the

BL be the value of BufferLength.

llid string length or buffer length.
IDA be the item descriptor area of ARD specified by CN.

N exception condition is raised in any of the following General Rules, then the TYP
[ET_LENGTH, LENGTH, DATA_POINTER, INDICATOR_POINTER{ 'and OCTET _
IGTH_POINTER fields of IDA are set to implementation-dependent values and the
UNT for ARD is unchanged.

data type of the <target specification> described by IDA is.setto TT.
length in octets of the <target specification> described by 1DA is set to BL.

length in characters or positions of the <target specification> described by IDA is se€
imum number of characters or positions that may be represented by the data type T

address of the host variable or array of hostvariables that is to receive a value or
he <target specification> or <target specification>s described by IDA is set to the ad

address of the <indicator variablex‘or array of <indicator variable>s associated wit
variable or host variables addressed by the DATA POINTER field of IDA is set to
Fess of StrLen_or_Ind.

haracters) of the <target specification> or <target specification>s described by IDA i
address of StrLen_erInd.

frictions on the\differences allowed between ARD and IRD are implementation-defir
pt as specified*in the General Rules of Subclause 5.8, “Implicit FETCH USING clau
General Rules of Subclause 6.30, “GetData”.

ijon —

E;

alue of

t to the
T.

alues

dress of

N the
the

address of the host variable or array of host variables that is to receive the returned length

S set to

ed,
5e”, and
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6.6 BindParameter

Function

Describe a dynamic parameter specification and its value.

Defin

Bi ndPar

Genenal Rules

1)
2)
3)

4)

5)

6)
7)

8)
9)

10)

Let
Let

Let
TOH

Let

If P
desq

Let

If 16
SQU

modg

tion
ameter (
St at ement Handl e I'N I NTEGER,
Par anet er Nunber I N SMALLI NT,
nput Qut put Mbde I'N SMVALLI NT,
\Val ueType I'N SMVALLI NT,
Par anet er Type I'N SMALLI NT,
Col umsSi ze I'N | NTEGER,
Decimal Digits I'N SMVALLI NT,
Par anet er Val ue DEF ANY,
Buf f er Lengt h IN I NTEGER,
St rLen_or _I nd DEF | NTEGER )

RETURNS SMVALLI NT

S be the allocated SQL-statement identified by StatementHandle.
HV be the value of the handle of the;eurrent application parameter descriptor for S.

APD be the allocated CLI descriptor area identified by HV and let N2 be the value
_LEVEL_COUNT field of ARD:

PN be the value of ParameterNumber.

N is less than 1 (one); then an exception condition is raised: dynamic SQL error —
riptor index.

IOM be thewalue of InputOutputMode.

DM is nat bne of the code values in Table 11, “Codes associated with <parameter mo
L/CLI"then an exception condition is raised: CLI-specific condition — invalid paran
e.

Df the

nvalid

He> in
neter

Let

VT be the value of ValueType.

Let HL be the standard programming language of the invoking host program. Let operative
data type correspondence table be the data type correspondence table for HL as specified in

Subclause 5.15, “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 any of the following are true, then an exception condition is raised: CLI-specific condition —
invalid data type in application descriptor.

a) VT does not indicate DEFAULT and is not one of the code values in Table 8, “Codes used for

application data types in SQL/CLI".
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11)

12)

13)

14)

15)

16)
17)

18)
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b) VT is one of the code values in Table 8, “Codes used for application data types in SQL/CLI",
but the row that contains the corresponding SQL data type in the SQL data type column of
the operative data type correspondence table contains 'None’ in the host data type column.

Let PT be the value of ParameterType.

If PT ;D IIUt UrIc Uf t:lc bUdC VQ:UCD ;II TG.IU:C 37, “CUL:CD UDCUI fUI CUI Ib;DC data t_y[JCD”, t: IT an

excgption condition is raised: CLI-specific condition — invalid data type.

Let|IPD be the implementation parameter descriptor associated with S and let N1\be the value

of the TOP_LEVEL_COUNT field of IPD.

If PN is greater than N1, then

Cask:

a) |If the memory requirements to manage the larger IPD cannothe satisfied, then an ekception
condition is raised: CLI-specific condition — memory allocation error.

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

If PN is greater than N2, then

Cask:

a) [If the memory requirements to manage the larger APD cannot be satisfied, then an [excep-
tion condition is raised: CLI-specific.eondition — memory allocation error.

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

Let|IDAL be the item descriptor area of IPD specified by PN.

Let|CS be the value of.CelumnSize, let DD be the value of DecimalDigits, and let BL bg the

valle of BufferLength.

Casg:

a) [If PT islone of the values listed in Table 38, “Codes used with concise datetime data [types in
SQL/CL1", then:
i) The data type of the <dynamic parameter specification> described by IDAL is sqt to

iii)

iv)

a code shown in the Data Type Code column of Table 38, “Codes used with concise
datetime data types in SQL/CLI", indicating the concise data type code.

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 38, “Codes used
with concise datetime data types in SQL/CLI", indicating the concise data type code.

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

Case:

1) If the datetime interval code of the <dynamic parameter specification> indicates
DATE, then the time fractional seconds precision of the <dynamic parameter specifi-
cation> described by IDAL1 is set to zero.
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2) Otherwise, the time fractional seconds precision of the <dynamic parameter specifi-
cation> described by IDAL1 is set to DD.

b) If PT is one of the values listed in Table 39, “Codes used with concise interval data types in
SQL/CLI", then:

|) Fhedata type of-the ul_ylla.lll;b parametet apcuiﬁuaﬁun tescribed Iuy tBATisset to a
code shown in the Data Type Code column of Table 39, “Codes used with congiselinterval
data types in SQL/CLI", indicating the concise data type code.

i) The datetime interval code of the <dynamic parameter specification>,described Ry IDA1
is set to a code shown in the Datetime Interval Code column in Table-39, “Codeg used
with concise interval data types in SQL/CLI", indicating the congise data type code. Let
DIC be that code.

iji) The length (in positions) of the <dynamic parameter specification> described by DAL is
set to CS.

iv) Let LS be O (zero).

v) If IOM is PARAM MODE IN or PARAM MODE)INOUT, ParameterValue is not p null
pointer, and BL is greater than zero, then:

1) Let PV be the value of ParameterValue.

2) Let FC be the value of
SUBSTR ( PV FROM1 FOR.Y)

3) If FC is <plus sign> or«<minus sign>, then let LS be 1 (one).
i) Case:

1) If DIC indicates SECOND, DAY TO SECOND, HOUR TO SECOND, or MINUTE TO
SECOND ,then the interval fractional seconds precision of the <dynamic parameter
specification> described by IDA1 is set to DD. If DD is zero, then let DP be gero;
otherwise, let DP be one.

2) ©therwise, the interval fractional seconds precision of the <dynamic paramdter
specification> described by IDAL is set to zero.

vji){Case:

1) If DIC indicates YEAR TO MONTH, DAY TO HOUR, HOUR TO MINUTE or
MINUTE TO SECOND, then let IL be 3.

2) If DIC indicates DAY TO MINUTE or HOUR TO SECOND, then let IL be 6.
3) If DIC indicates DAY TO SECOND, then let IL be 9.
4) Otherwise, let IL be zero.

viii) Case:

1) If DIC indicates SECOND, DAY TO SECOND, HOUR TO SECOND, or MINUTE
TO SECOND, then the interval leading field precision of the <dynamic parameter
specification> described by IDA1 is set to CS—IL-DD-DP—-LS.
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19)
20)

21)

22)

23)

24)

25)

26)

27)

28)

©ISO/IEC

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

tion> described by IDAL1 is set to CS—IL-LS.

¢) Otherwise:

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

Let

a)

b)

The

The

The
cati

i) If PT indicates a character string type, then the length (in characters) of the <a)
parameter specification> described by IDAL1 is set to CS.

tion> described by IDAL is set to CS.

iv) If PT indicates a numeric type, then the precision of the <dynamic parameter spg

tion> described by IDAL is set to CS.

V) If PT indicates a numeric type, then the scale of the <dynamic parameter specifi
described by IDAL1 is set to DD.

IDA2 be the item descriptor area of APD specified by PN.
N exception condition is raised in any of the following General Rules, then:

The TYPE, LENGTH, PRECISION, and SCALE fields of IDA1 are set to implement
dependent values and the values of the T@R_LEVEL_COUNT and COUNT fields of
Lnchanged.

The TYPE, DATA_POINTER, INDICATOR_POINTER, and OCTET_LENGTH_POIN
fields of IDA2 are set to implementation-dependent values and the values of the TC
| EVEL_COUNT and COUNT *fields of APD are unchanged.

parameter mode of the <dyhamic parameter specification> described by IDA2 is set

data type of the dynamic parameter specification> described by IDA2 is set to VT.

address of the host variable that is to provide a value for the <dynamic parameter
bn> valuedescribed by IDA2 is set to the address of ParameterValue. If ParameterV

a null pointer)then the address is set to O (zero).

The

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

namic

i) If PT indicates a bit type, then the length (in bits) of the <dynamic parameter specifica-

ecifica-

cation>

ation-
IPD are

I TER
P

to IOM.

bpecifi-
alue is

the

DAT

[A_POINTER field of IDA2 is set to the address of StrLen or_Ind.

The address of the host variable that is to define the length (in octets) of the <dynamic parame-
ter specification> value described by IDA2 is set to the address of StrLen_or_Ind.

If IOM is PARAM MODE OUT or PARAM MODE INOUT and BL is not greater than zero, then
an exception condition is raised: CLI-specific condition — invalid string length or buffer length.

The length in octets of the <dynamic parameter specification> value described by IDA2 is set to

BL.

If IOM is PARAM MODE IN or PARAM MODE INOUT, ParameterValue is not a null pointer,
and BL is greater than 0 (zero), then let PV be the value of the <dynamic parameter specifica-

tion

> value described by IDA2.
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29) Restrictions on the differences allowed between APD and IPD are implementation-defined,
except as specified in the General Rules of Subclause 5.6, “Implicit EXECUTE USING and
OPEN USING clauses”, Subclause 5.7, “Implicit CALL USING clause”, and the General Rules

of Subclause 6.49, “ParamData”.
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6.7 Cancel

Function

Attempt to cancel execution of a CLI routine.

©ISO/IEC

Definition

Cancel |(

St at ement Handl e IN | NTEGER )
RETURNS SMALLI NT

Genernal Rules

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

D

2) Cask:

a) |If there is a CLI routine concurrently operating ol’S; then:

)
i)
ifi)

iv)

V)

Let RN be the routine name of the concurrent CLI routine.
Let C be the allocated SQL-connection@with which S is associated.

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

SS is requested to cancel the’execution of RN.

If SS rejects the cancellation request, then an exception condition is raised: CLI
condition — server, declined the cancellation request.

If SS accepts/the cancellation request, then a completion condition is raised: sug
completion.

5QL-

Lspecific

cessful

NOTE 14'>° Acceptance of the request does not guarantee that the execution of RN willl be

canceléd-

If'SS succeeds in canceling the execution of RN, then an exception condition is raised for

RN: CLI-specific condition — operation canceled.

NOTE 15 _ Pnnhnling the execution-of RN-does not dncfrn\ll any dingnncﬁr\ nformatio

already

generated by its execution.

NOTE 16 — The method of passing control between concurrently operating programs is implementation-
dependent.

b) If there is a deferred parameter number associated with S, then:

i)
i)
iii)

The diagnostics area associated with S is emptied.
The deferred parameter number is removed from association with S.

Any statement source associated with S is removed from association with S.

¢) Otherwise:

i)

The diagnostics area associated with S is emptied.
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ii) A completion condition is raised: successful completion.
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6.8 CloseCursor

Function

Close a

cursor.

©ISO/IEC

Defin

Cl oseCl

Genernal Rules

1) Let

2) If tb[ere is no executed statement associated with S, then an. exception condition is rais

CLI
3) Cas|

a)

b)

tion

rsor (
St at ement Handl e IN I NTEGER )
RETURNS SMALLI NT

S be the allocated SQL-statement identified by StatementHandle.

specific condition — function sequence error.

e

If there is no open cursor associated with S;‘then an exception condition is raised: i
cursor state.

Otherwise:

i) The open cursor associated with S is placed in the closed state and its copy of th
source is destroyed.

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

Pd:

hvalid

e select

124 C
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6.9 ColAttribute

Function

Get a column attribute.

Defin

Col Attr

where L
defined

tion

i bute (

St at ement Handl e IN | NTEGER,

Col unTmNunber I N SMALLI NT,

i el dl dentifier IN  SMALLI NT,
CharacterAttribute OUT CHARACTER(L),
Buf f er Lengt h IN  SMALLI NT,

St ri nglLengt h QUT SMALLI NT,
Nuneri cAttribute QUT | NTEGER )

RETURNS SMALLI NT

L is the value of BufferLength and has a maximum$value equal to the implementat
maximum length of a variable-length character string.

Genenal Rules

1)

2)

3)

4)
5)

6)

7

8)

9)

Let

If th
rais|

Let
TOHR

Let

If F
excs

Let

Let
field

S be the allocated SQL-statement identified by StatementHandle.

ere is no prepared or executed statement associated with S, then an exception cond
ed: CLI-specific condition — function’sequence error.

IRD be the implementation_row descriptor associated with S and let N be the value
P LEVEL_COUNT field of IRD.

FI be the value of FieldIdentifier.

I is not one of thé code values in Table 20, “Codes used for descriptor fields”, then
ption condition.is raised: CLI-specific condition — invalid descriptor field identifier.

CN be the xalue of ColumnNumber.

TYPE<be the value of the Type column in the row of Table 20, “Codes used for desc
s'y that contains FI.

tion is

of the

riptor

Let FDT be the value of the Data Type column in the row of Table 6, “Fields in SQL/CLI row
and parameter descriptor areas”, whose Field column contains the value of the Field column in

the

row of Table 20, “Codes used for descriptor fields”, that contains FI.

If TYPE is 'ITEM’, then:

a)

b)

c)

If N is zero, then an exception condition is raised: dynamic SQL error — prepared statement

not a cursor specification.

If CN is less than 1 (one), then an exception condition is raised: dynamic SQL error —

invalid descriptor index.

If CN is greater than N, then a completion condition is raised: no data.
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d) Let IDA be the item descriptor area of IRD specified by the CN-th descriptor area in IRD for
which LEVEL is 0 (zero).

e) Let DT and DIC be the values of the TYPE and DATETIME_INTERVAL_CODE fields,
respectively, for IDA.

10) If TPETsSHEADER —them:

a) [If CN is less than 1 (one), then an exception condition is raised: dynamic SQIoérroy —
invalid descriptor index.

b) [If CN is greater than N, then a completion condition is raised: no data.
¢) |Let CN be O (zero).
11) Let|DH be the handle that identifies IRD.

12) Let|RI be the number of the descriptor record in IRD that is the,CN-th descriptor area f¢r which
LEVYEL is O (zero).

Casp:

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

GetDescField ( DH, RI, FI,
Char acter At tr@vbute, BufferLength, StringLength )

b) Ptherwise,

Case:
i) If FI indicates TYRPE;then:

1) If DT indicates a <datetime type>, then NumericAttribute is set to the concife code
value carresponding to the datetime interval code value DIC as defined in Table 40,
“Congcise codes used with datetime data types in SQL/CLI".

2) If DT indicates INTERVAL, then NumericAttribute is set to the concise codg value
corresponding to the datetime interval code value DIC as defined in Table 41,
“Concise codes used with interval data types in SQL/CLI".

3) Otherwise, NumericAttribute is set to DT.

ii) Otherwise, let the information be retrieved from IRD by implicitly executing GetDescField
as follows:

CGet DescField ( DH, R, FI,
Nurmeri cAttribute, BufferLength, StringlLength )
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6.10 ColumnPrivileges

Function

Return a result set that contains a list of the privileges held on the columns whose names adhere to

the requestedpattermor patterms withimasinglespetified tabtestored- i the-mformatiormrsghemas

of the cpnnected data source.
Definition

Col umBri vil eges (

St at enment Handl e I N | NTEGER,

Cat al ogNane I'N CHARACTER(L1),
NanmelLengt hl IN SMALLI NT,
SchemaNane IN CHARACTER(L2),
NanmeLengt h2 IN SMALLI NT,

Tabl eNanme I'N CHARACTER( L3) ,
NanmelLengt h3 IN SMALLI NT,

Col utmNane I'N CHARACTER( L4) ,
NanmelLengt h4 I'N SMALLI NT )

RETURNS SMALLI NT

where U1, L2, L3, and L4 are determined by the.values of NameLengthl, NameLength2,
NameLgngth3, and NameLength4, respectively:and each of L1, L2, L3, and L4 has a maximum
value eIuaI to the implementation-defined maximum length of a variable-length character sfring.
Genernal Rules

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

2) If ap open cursor is associatethwith S, then an exception condition is raised: invalid cursor
state.

3) Let|C be the allocated $QL-connection with which S is associated.

4) Let|EC be the established SQL-connection associated with C and let SS be the SQL-seryer on
that connection’

5) Let|[COLUMN_PRIVILEGES QUERY be a table, with the definition:

CREATE |TABKE COLUWN_PRI VI LEGES_QUERY (

TABLE_CAI CHARACTER VARYT N 1Z0),
TABLE_SCHEM CHARACTER VARYI NG( 128) NOT NULL,
TABLE_NAVE CHARACTER VARYI NG(128) NOT NULL,
COLUVN_NAME CHARACTER VARYI NG( 128) NOT NULL,
GRANTOR CHARACTER VARYI NG( 128) ,
GRANTEE CHARACTER VARYI NG(128) NOT NULL,
PRI VI LEGE CHARACTER VARYI NG(128) NOT NULL,
| S_GRANTABLE CHARACTER VARYI N&( 3) )
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6)

7

8)

9)

10)

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 constrainted by privileges”).

b) [Case:

i) If the value of SUP is 1 (one), then COLUMN_PRIVILEGES_ QUERY contains a| row for
each privilege in SS’s Information Schema COLUMN_PRIVILEGES yiew.

i) Otherwise, COLUMN_PRIVILEGES_ QUERY contains a row for €ach privilege in SS'’s
Information Schema COLUMN_PRIVILEGES view that meets.implementation-defined
authorization criteria.

For|each row of COLUMN_PRIVILEGES QUERY:

a) |If the implementation does not support catalog names, then TABLE_CAT is the null value;
ptherwise, the value of TABLE_CAT in COLUMN_PRIVILEGES_QUERY is the valye of the
TABLE_CATALOG column in the COLUMN_PRIVILEGES view in the information $chema.

b) [The value of TABLE_SCHEM in COLUMN*PRIVILEGES_QUERY is the value of the
TABLE_SCHEMA column in the COLUMN PRIVILEGES view.

¢) [The value of TABLE_NAME in COLUMN_PRIVILEGES QUERY is the value of the
TABLE_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-.jnythe 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 thee COLUMN_PRIVILEGES view.

g) [The value/of PRIVILEGE in COLUMN_PRIVILEGES_QUERY is the value of the
PRIVILEGE_TYPE column in the COLUMN_PRIVILEGES view.

h) [[he'value of IS GRANTABLE in COLUMN_PRIVILEGES QUERY js the value of the IS_
GRANTABLE column in the COLUMN_PRIVILEGES view.

Let NL1, NL2, NL3, and NL4 be the values of NameLengthl, NameLength2, NameLength3,
and NameLength4, respectively.

Let CATVAL, SCHVAL, TBLVAL, and COLVAL be the values of CatalogName, SchemaName,
TableName, and ColumnName, respectively.

If the METADATA ID attribute of S is TRUE, then:

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

11)

12)

13)

14)

15)

16)

condition is raised: CLI-specific condition — invalid use of null pointer.

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

If C
NL2
null

Cas
a)

b)

Let

Cas

b)

0)

Let

Cask:

a)

b)

ata:ugNalllc ;D [=} ||u“ pU;IItCI, t: ICT1 :\\“_1 ;D Dct tU LTTU. i‘l: Sb:lcllla?\ialllc ;D [} ||u“ IJU;II
is set to zero. If TableName is a null pointer, then NL3 is set to zero. If ColumnN3
pointer, then NL4 is set to zero.

e

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

If NL1 indicates NULL TERMINATED, then let L be the number.of octets of Catalo
that precede the implementation-defined null character that terthinates a C characte

Otherwise, an exception condition is raised: CLI-specifi¢.condition — invalid string
pr buffer length.

CATVAL be the first L octets of CatalogName.

e

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

If NL2 indicates NULL TERMINATED, then let L be the number of octets of Schem
that precede the implementation-defined null character that terminates a C characte

Otherwise, an exception_condition is raised: CLI-specific condition — invalid string
pr buffer length.

SCHVAL be the first\L octets of SchemaName.
If NL3 is fiot'negative, then let L be NL3.

If N3 indicates NULL TERMINATED, then let L be the number of octets of Tablel
that precede the implementation-defined null character that terminates a C characte

er, then
me is a

gName
I string.

ength

aName
I string.

ength

Name
I string.

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

Let
Cas
a)

b)

or buffer length.
TBLVAL be the first L octets of TableName.

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

If NL4 indicates NULL TERMINATED, then let L be the number of octets of Colum
that precede the implementation-defined null character that terminates a C characte

nName
r string.
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¢) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length

or buffer length.

Let COLVAL be the first L octets of ColumnName.

17) Case:

a)

130

If the METADATA ID attribute of S is TRUE, then:

i) Case:
1) If the value of NL1 is zero, then let CATSTR be a zero-length string:

2) Otherwise,
Case:

A) If SUBSTRI NG TRI M CATVAL) FROM1 FOR 1) ="’ dndh if SUBSTRI NG TRI M d
FROMCHAR LENGTH( TRI M CATVAL)) FOR 1) = " ““then let TEMPSTR be t

obtained from evaluating:

SUBSTRI NG( TRl M CATVAL) FROM?2
FOR CHAR_LENGTH( TRl 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

i) Case:
1) If the value of NL2is zero, then let SCHSTR be a zero-length string.

2) Otherwise,
Case:

A) AFSUBSTRI NG TRI M SCHVAL) FROM1 FOR1) =’ "’ and if SUBSTRI NG TRl M S
FROMCHAR LENGTH( TRI M SCHVAL)) FOR1) ="', then let TEMPSTR be t

obtained from evaluating:

ATVAL)
e value

CHVAL)
e value

a) SUBSTRI NG( TRl M SCHVAL) FROM?2

FER-CHARTENGTHCTRHVESEHYAD) —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) If the value of NL3 is zero, then let TBLSTR be a zero-length string.

2) Otherwise,
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Case:

A) If SUBSTRI NG TR M TBLVAL) FROM1 FOR1) ="’ and if SUBSTRI NG TRl M TBLVAL)
FROMCHAR LENGTH( TRI M TBLVAL)) FOR1) ="', then let TEMPSTR be the value

obtained from evaluating:
SUBSTRI N&( TRI M TBLVAL) FROM 2

iv) Case:

i)

Otherwise,

FOR CHAR _LENGTH( TRI M TBLVAL)) - 2)
and let TBLSTR be the character string:
TABLE_NAME = ' TEMPSTR AND

B) Otherwise, let TBLSTR be the character string:
UPPER( TABLE_NAME) = UPPER(’ TBLVAL’ ) AND

1) If the value of NL4 is zero, then let COLSTR be a.zero-length string.

2) Otherwise,

Case:

A) If SUBSTRI NG TRI M COLVAL) FROMDFOR 1) ="' and if SUBSTRI NG TRI M JOLVAL)
FROM CHAR _LENGTH( TRI M COLVAL) ) FOR 1) ='"', then let TEMPSTR be the value

obtained from evaluating:

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

and let COLSTR beé.the character string:
COLUMN_NANE-= ' TEMPSTR

B) Otherwise, let COLSTR be the character string:
UPPER( COLUMN_NAME) = UPPER(’ COLVAL’)

Let SBC be the Code value from Table 28, “Codes and data types for implementation

information”, that corresponds to the Information Type SEARCH PATTERN ESCAPE in

that same table.

iii)

iv)

Let ESC be the value of InfoValue that is returned by the execution of Getlnfo() with

the value of InfoType set to SPC.

If the value of NL1 is zero, then let CATSTR be a zero-length string; otherwise, let

CATSTR be the character string:
TABLE_CAT =" CATVAL' AND

If the value of NL2 is zero, then let SCHSTR be a zero-length string; otherwise, let

SCHSTR be the character string:
TABLE_SCHEM = ' SCHVAL' AND
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v) If the value of NL3 is zero, then let TBLSTR be a zero-length string; otherwise, let
TBLSTR be the character string:

TABLE_NAME =’ TBLVAL' AND

vi) If the value of NL4 is zero, then let COLSTR be a zero-length string. Otherwise, let
COIl STR he the character ering'

COLUMN_NAME LI KE* COLVAL' ESCAPE ' ESC AND

18) Let|PRED be the result of evaluating:
CATSTR || * ' || SCHSTR|]| ' ' || TBLSTR|| '’ || COLSTR|| * ' || 1=t

19) Let|[STMT be the character string:

SELECT *

FROM COLUMN_PRI VI LEGES_QUERY

MWHERE PRED

ORDER BY TABLE CAT, TABLE_SCHEM TABLE _NAME, CCOLUMN _NAME, PRI VI LEGE

20) ExefDirect is implicitly invoked with S as the valueof\StatementHandle, STMT as the yalue of
StatementText, and the length of STMT as the value*of TextLength.
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Function
Based on the specified selection criteria, return a result set that contains information about columns
of tablegstored—mmthemformationmschemas of thecommecteddatasource:
Definition
Col umg (
St at enent Handl e I N | NTEGER,
Cat al ogName IN CHARACTER(L1) ,
NaneLengt hl I'N SMALLI NT,
SchemaNane IN CHARACTER(L2) ,
NaneLengt h2 I'N SMALLI NT,
Tabl eNane IN CHARACTER( L3) ,
NaneLengt h3 I N SMALLI NT,
Col urmNane IN CHARACTER( L4) ,
NaneLengt h4 I'N SMALLI NT )

where |
NameL
Gene
1) Let

2) Ifa
stat

3) Let

4) Let
that

5) Let

CREATE

RETURNS SMALLI NT

1, L2, L3, and L4 are determined by the values of NamelLengthl, NamelLength2,

al Rules

bngth3, and NameLength4, respectively, and“each of L1, L2, L3, and L4 has a maxijpum
value e:rual to the implementation-defined maximum length of a variable-length character sgring.

S be the allocated SQL-statement identified by StatementHandle.

N open cursor is associated with S, then an exception condition is raised: invalid cyrsor
C be the allocated SQL-connection with which S is associated.
EC be the established SQL-connection associated with C and let SS be the SQL-seryer on
connection,

COLUMNS_ QUERY be a table, with the definition:

TABLE) COLUMNS_QUERY (

TABLE_CAT CHARACTER VARYI NG 128),

CADRL - _CoLIChA CLIARACTEDRD \/ADVLACL 1920\ NOE DML
II'\LJI_I__\J\/I v AT NVNC TN VATNTT I‘lq J.LU} TNUT NUL L,

TABLE_NAME CHARACTER VARYI NG 128) NOT NULL,

COLUMN_NAME CHARACTER VARYI NG(128) NOT NULL,
DATA_TYPE SMALLI NT NOT NULL,

TYPE_NAVNVE CHARACTER VARYI NG(128) NOT NULL,

COLUM\_SI ZE | NTEGER,

BUFFER_LENGTH | NTEGER,

DECI MAL_DIGA TS SMALLI NT,

NUM_PREC_RADI X SMALLI NT,

NULLABLE SMALLI NT NOT NULL,

REMARKS CHARACTER VARYI N& 254),

COLUWN_DEF CHARACTER VARYI NG( 254) ,

SQ._DATA TYPE SMALLI NT NOT NULL,

SQL_DATETI ME_SUB | NTEGER,
CHAR_OCTET_LENGIH | NTEGER,

ORDI NAL_PCSI TION | NTEGER NOT NULL,

I'S_ NULLABLE CHARACTER VARYI NG( 254) ,
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CHAR SET_CAT CHARACTER VARY! NG 128),
CHAR_SET_SCHEM CHARACTER VARY! NG( 128),
CHAR _SET_NAME CHARACTER VARY! NG 128),
COLLATI ON_CAT CHARACTER VARYI NG 128),
COLLATI ON_SCHEM CHARACTER VARY! N& 128),
COLLATI ON_NAME CHARACTER VARYI NG 128),
UDT_CAT CHARACTER VARY! NG 128),
DI _SUREM CHARALUTER VARYI N 1Z06),
UDT_NAME CHARACTER VARYI NG( 128),
DOVAI N_CAT CHARACTER VARYI NG 128),
DOVAI N_SCHEM CHARACTER VARYI NG( 128),
DOVAI N_NAVE CHARACTER VARYI NG 128),
SCOPE_CAT CHARACTER VARYI NG 128),
SCOPE_SCHEM CHARACTER VARY! NG 128),
SCOPE_NAVMVE CHARACTER VARYI NG 128),
VAX_CARDI NALI TY | NTEGER,
DTD | DENTI FI ER CHARACTER VARYI NG 128),
S_SELF_REF CHARACTER VARY! NG( 128),

6) COlI
col

a)

b)

7) For

a)

UNI QUE ( TABLE_CAT,

L UMNS view where:

Case:

criteria.

et to the null value

TABLE_SCHEM TABLE_NAVE, COLUWN‘NAME) )

LUMNS_QUERY contains a row for each columf/described by SS’s Information Sch

et SUP be the value of Supported that istreturned by the execution of GetFeature
with FeatureType = 'FEATURE' and Featureld = 'C041’ (corresponding to the featufre
‘Information Schema metadata constrainted by privileges”).

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

i) Otherwise, COLUMNS_QUERY contains a row for each row describing a column
Information_.Schema COLUMNS view that meets implementation-defined authof

each rowef-COLUMNS_ QUERY:

The valUe of TABLE_CAT in COLUMNS_QUERY is the value of the TABLE_CATA
column in the COLUMNS view. If SS does not support catalog names, then TABLE|

Ema

Info

row
in SS’s

ization

L 0G
CAT is

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

¢) The value of TABLE_NAME in COLUMNS_QUERY is the value of the TABLE_NAME
column in the COLUMNS view.

d) The value of COLUMN_NAME in COLUMNS_QUERY is the value of the COLUMN_NAME
column in the COLUMNS view.

e) The value of DATA_TYPE in COLUMNS_QUERY is determined by the values of the DATA_

TYPE and INTERVAL_TYPE columns in the COLUMNS view.
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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 37, “Codes
used for concise data types”, that matches the interval specified in the INTERVAL_
TYPE column in the COLUMNS view.

i) Otherwise, the value of DATA_TYPE in COLUMNS_QUERY is the appropriate LCode’
from Table 37, “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 implementatioh-defined value that
s the character string by which the data type is known at the data source.

g) [The value of COLUMN_SIZE in COLUMNS_QUERY is

Case:

i) If the value of DATA_TYPE in the COLUMNS view.isN\CHARACTER’, 'CHARACTER
VARYING’, 'CHARACTER LARGE OBJECT, or,'BINARY LARGE OBJECT, thgn
the value is that of the CHARACTER_MAXIMWYM_LENGTH in the same row of the
COLUMNS view.

i) If the value of DATA_TYPE in the COLUMNS view is '‘BIT' or 'BIT VARYING’, then
the value is that of the CHARACTERUMAXIMUM_LENGTH in the same row of the
COLUMNS view.

iji) 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 view.

iv) If the value of DATAC TYPE in the COLUMNS view is 'SMALLINT', INTEGER’,|'REAL’,
'DOUBLE PRECISION’, or 'FLOAT’, then the value is implementation-defined.

V) 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 valdie of
COLUMNSIZE is that determined by Syntax Rule 33), in Subclause 6.1, "<datg type>",
in ISOMEC 9075-2, where the value of <time fractional seconds precision> is thg value
of the . DATETIME_PRECISION column in the same row of the COLUMNS view.

i) Afthe value of DATA_TYPE in the COLUMNS view is 'INTERVAL', then the value of
COLUMN_SIZE is that determined hy the General Rules of Subclause 101 _“<interval

qualifier>", in ISO/IEC 9075-2, where:

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

2) The value of <interval leading field precision> is the value of the INTERVAL_
PRECISION 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.

vii) If the value of DATA_TYPE in the COLUMNS view is 'REF’, then the value is the length
in octets of the reference type.

viii) Otherwise, the value is implementation-dependent.

SQL/CLI routines 135


https://iecnorm.com/api/?name=26f8c0eff19fae702964d0907a2fef67

ISO/IEC 9075-3:1999 (E) ©ISO/IEC
6.11 Columns

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

NOTE 17 — The purpose of BUFFER_LENGTH in COLUMNS_QUERY is to record the number of
octets transferred for the column with a Fetch routine, a FetchScroll routine, or a GetData routine
when the TYPE field in the application row descriptor indicates DEFAULT. This length excludes any
null terminator.

i) e value of DECIVAC DIGITS M COCUMNS QUERY TS

Case:

i) If the value of DATA_TYPE in the COLUMNS view is one of 'DATE',"FIME’,
"TIMESTAMP’, ' TIME WITH TIME ZONE’, or ' TIMESTAMP WITH,THIME ZONH’, then
the value of DECIMAL_DIGITS in COLUMNS_QUERY is the valoe‘of the DATETIME_
PRECISION column in the COLUMNS view.

i) If the value of DATA TYPE in the COLUMNS view is one:0f /DECIMAL’, 'INTEGER’,
'NUMERIC', or 'SMALLINT’, then the value of DECIMAL'DIGITS in COLUMNS _
QUERY is the value of the NUMERIC_SCALE colum-in the COLUMNS view.

iji) Otherwise, the value of DECIMAL_DIGITS in COLUMNS_QUERY is the null value.

j) [The value of NUM_PREC _RADIX in COLUMNS)QUERY is the value of the NUMHRIC_
PRECISION_RADIX column in the COLUMNS\iew.

k) |If the value of the IS NULLABLE columnzin the COLUMNS view is 'NO’, then the |value
pf NULLABLE in COLUMNS_QUERY ‘is:set to the appropriate 'Code’ for NO NULLS in
Table 26, “Miscellaneous codes used in*CL1"; otherwise it is set to the appropriate 'Code’ for
NULLABLE from Table 26, “MisceNanheous codes used in CLI".

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

m) [The value of COLUMN_DEF in COLUMNS_QUERY is the value of the COLUMN
DEFAULT column.inthe COLUMNS view.

n) [The value of SQL_DATETIME_SUB in COLUMNS_QUERY is determined by the vglue of
the DATA_TYRE column in the same row of the COLUMNS view.

Case:

i) , f the value of DATA_TYPE in the COLUMNS view is the appropriate 'Code’ fof the
any of the data types 'DATE’, 'TIME’, ' TIMESTAMP’, 'TIME WITH TIME ZONH/, or
TIMESTAMP WITH TIVME ZONEfrom Table 37, “Codes Used for concise data types”,
then the value is the matching 'Datetime Interval Code’ from Table 37, “Codes used for
concise data types”.

ii) If the value of DATA _TYPE in the COLUMNS view is the appropriate 'Code’ for any of
the INTERVAL data types from Table 37, “Codes used for concise data types”, then the
value is the matching 'Datetime Interval Code’ from Table 37, “Codes used for concise
data types”.

iii) Otherwise, the value is the null value.

0) The value of CHAR _OCTET_LENGTH in COLUMNS_QUERY is the value of the
CHARACTER_OCTET_LENGTH column in the COLUMNS view.
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p) The value of ORDINAL_POSITION in COLUMNS_QUERY is the value of the ORDINAL _

POSITION column in the COLUMNS view.

g) The value of IS NULLABLE in COLUMNS_QUERY is the value of the IS NULLABLE

r

s)

t)

X)

y)

2)

aa)

bb)

iji) Otherwise, the value is the same as the value of DATA_TYPE in COLUMNS_QU

column in the COLUMNS view.

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’ fg
any of the data types 'DATE’, 'TIME’, ' TIMESTAMP’, 'TIME WITH, TIME ZONE
'TIMESTAMP WITH TIME ZONE’, from Table 37, “Codes used far concise data
then the value is the matching 'Code’ from Table 7, “Codes used)for implementat
types in SQL/CLI".

i) If the value of DATA_TYPE in the COLUMNS view is‘the appropriate 'Code’ for
the INTERVAL data types from Table 37, “Codes used for concise data types”, th
value is the matching 'Code’ from Table 7, “Codes, used for implementation data
SQL/CLI".

SET _CATALOG column in the COLUMNS view. If SS does not support catalog nam
CHAR_SET_ CAT is set to the null value.

The value of CHAR_SET_SCHEMin COLUMNS_QUERY is the value of the CHAR/
SET _SCHEMA column in the COLUMNS view.

The value of CHAR_SET NAME in COLUMNS_QUERY is the value of the CHARA
SET_NAME column in the COLUMNS view.

The value of COILLATION_CAT in COLUMNS_QUERY is the value of the COLLAT
CATALOG column in the COLUMNS view. If SS does not support catalog names, t
COLLATION.EAT is set to the null value.

The valle)of COLLATION SCHEM in COLUMNS_QUERY is the value of the COLL
SCHEMA column in the COLUMNS view.

The value of CHAR_SET_CAT in COLUMNS_QUERY is the value of the CHARACT

frevatueof SQOEDATA T Y PE M COEUMNS QUERY-Tsdeterminedby-the—vatteof the

r
', or

fypes”,
on data

any of
en the
fypes in

ERY.
ER_
es, then
A\CTER_

CTER_

ION _
hen

ATION_

The‘value of COLLATION NAME in COLUMNS QUERY is the value of the COLLA

\TION_

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 catalog names, 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_DEFIN
TYPE_NAME column in the COLUMNS view.

ED_

The value of DOMAIN_CAT in COLUMNS_QUERY is the value of the DOMAIN_CATALOG

column in the COLUMNS view. If SS does not support catalog names, then DOMAI
is set to the null value.

N_CAT
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cc)

dd)

ee)

gg)

hh)

i)

i)

8) Let

and

9) Let
Tab

10) If th

a)

b)

11) 1f ¢

©ISO/IEC

The value of DOMAIN_SCHEM in 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_NAME

column in the COLUMNS view.

oD L IR ARLG N1 IS\ / oo o AT

-l 1 £ OAT oo, H— ) 1 £ 4l o
T vaiut Ul oCUTN L UAT 1T CULUINVIINO_JULINT 15 1T varut Ut U1t oCUUTrL__UATI

A
column in the COLUMNS view. If SS does not support catalog names, then SCOPE|
set to the null value.

The value of SCOPE_SCHEM in COLUMNS_QUERY is the value of the, SCOPE_SC
column in the COLUMNS view.

The value of SCOPE_NAME in COLUMNS_QUERY is the value of the SCOPE_NA
column in the COLUMNS view.

The value of MAX_CARDINALITY in COLUMNS_QUERY._is the value of the MAXI
CARDINALITY 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.

NL1, NL2, NL3, and NL4 be the valugs.of NameLengthl, NamelLength2, NameLen
NameLength4, respectively.

CATVAL, SCHVAL, TBLVAL, and COLVAL be the values of CatalogName, SchemaN
eName, and ColumnName, .respectively.

e METADATA ID attribute of S is TRUE, then:

If CatalogName is.a‘null pointer and the value of the CATALOG NAME informatior
from Table 28, “Codes and data types for implementation information”, is 'Y’, then
pxception condition is raised: CLI-specific condition — invalid use of null pointer.

If SchemalName is a null pointer, or if TableName is a null pointer, or if ColumnNar
null pointer, then an exception condition is raised: CLI-specific condition — invalid
null pointer.

OG
| CAT is

HEMA

ME

MUM _

pth3,

ame,

type

AN

ne is a
use of

talogName is a null pointer, then NL1 is set to zero. If SchemaName is a null poin

er, then

NL?2 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.

12) Case:

a)

b)

<)

Let

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

If NL1 indicates NULL TERMINATED, then let L be the number of octets of Catalo
that precede the implementation-defined null character that terminates a C characte

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

CATVAL be the first L octets of CatalogName.
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13) Case:
a) If NL2 is not negative, then let L be NL2.
b) If NL2 indicates NULL TERMINATED, then let L be the number of octets of SchemaName
that precede the implementation-defined null character that terminates a C character string.
¢) [Otherwise, an exception condition is raised: CLI-specific condition — invalid string Jength
pr buffer length.
Let|SCHVAL be the first L octets of SchemaName.
14) Casg:
a) [If NL3 is not negative, then let L be NL3.
b) [If NL3 indicates NULL TERMINATED, then let L be the number of octets of TablelName
that precede the implementation-defined null character that'terminates a C charactey string.
c) Ptherwise, an exception condition is raised: CL]}-Specific condition — invalid string Jength
pr buffer length.
Let[TBLVAL be the first L octets of TableName.
15) Casg:
a) [If NL4 is not negative, then let L be“NLA4.
b) [If NL4 indicates NULL TERMINATED, then let L be the number of octets of ColumnName
that precede the implementation-defined null character that terminates a C characteyr string.
c) Ptherwise, an exception condition is raised: CLI-specific condition — invalid string Jength
pr buffer length.
Let|COLVAL be thefirst L octets of ColumnName.
16) Casg:
a) [If the METADATA ID attribute of S is TRUE, then:
A Caca:
I} wUAoLU.,.
1) If the value of NL1 is zero, then let CATSTR be a zero-length string.
2) Otherwise,
Case:
A) If SUBSTRI NG TRI M CATVAL) FROM1 FOR1) ='"' and if SUBSTRI N& TRl M CATVAL)
FROMCHAR 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 ( TRIMCATVAL) ) - 2)
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and let CATSTR be the character string:
TABLE_CAT ="' TEMPSTR AND

B) Otherwise, let CATSTR be the character string:
UPPER( TABLE_CAT) = UPPER(’ CATVAL’ ) AND

i) Case:
1) If the value of NL2 is zero, then let SCHSTR be a zero-length string.

2) Otherwise,
Case:

A) If SUBSTRI NG TRI M SCHVAL) FROM1 FOR 1) ="' and<f SUBSTRI NG{ TRI M SCHVAL)
FROMCHAR LENGTH( TRI M SCHVAL) ) FOR 1) ="', then let TEMPSTR be tlpe value

obtained from evaluating:

SUBSTRI NG ( TRl M SCHVAL) FROM 2
FOR CHAR LENGTH ( TRIMSCHVALY ) - 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

iji) 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) FROM1 FOR1) ="’ and if SUBSTRI NG( TRl M T|
FROMCHAR LENGTH( TRI M TBLVAL)) FOR1) ="', then let TEMPSTR be t

obtained from evaluating:

BLVAL)
ne value

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

and let TBLSTR be the character string:
TABLE_NAME =’ TEMPSTR AND

B) Otherwise, let TBLSTR be the character string:
UPPER( TABLE_NAME) = UPPER(’ TBLVAL’ ) AND

iv) Case:
1) If the value of NL4 is zero, then let COLSTR be a zero-length string.

2) Otherwise,
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Case:

A) If SUBSTRI NG( TRI M COLVAL) FROM1 FOR1) ="’ and if SUBSTRI NG TRl M COLVAL)
FROMCHAR LENGTH( TRI M COLVAL)) FOR1) ="', then let TEMPSTR be the value

obtained from evaluating:

b) Otherwise:

i)

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

and let COLSTR be the character string:
COLUMN_NAME = ' TEMPSTR

B) Otherwise, let COLSTR be the character string:
UPPER( COLUMN_NAME) = UPPER(’ COLVAL’)

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

Let ESC be the value of InfoValue that $5-returned by the execution of Getlnfo(
the value of InfoType set to SPC.

If the value of NL1 is zero, then.Jet CATSTR be a zero-length string; otherwise
CATSTR be the character string:

TABLE_CAT =’ CATVAL' “AND

If the value of NL2 is.zero, then let SCHSTR be a zero-length string; otherwise)
SCHSTR be the character string:

TABLE_SCHEMUIM KE ' SCHVAL’ ESCAPE ' ESC AND

NOTE 18 —~The pattern value specified in the string to the right of LIKE may use the
character that’is indicated by the value of the SEARCH PATTERN ESCAPE informatio
from Table128, “Codes and data types for implementation information”.

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

ation
APE in

with

let

let

escape
h type

let

TABLE _NAME LI KE ' TBLVAL' ESCAPE ' ESC AND

vi)

NOTE 19 — The pattern value specified in the string to the right of LIKE may 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”.

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

COLSTR be the character string:
COLUMN_NAME =" COLVAL' AND

17) Let PRED be the result of evaluating:
CATSTR|| " * || SCHSTR|| " * || TBLSTR|| " ' || COLSTR|| " ' || 1=1
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18) Let STMT be the character string:

SELECT *
FROM COLUWNS_QUERY
VHERE PRED

R\ _TARL I OAT T AR
T

N . _COLICAN T AD
AL i > Ry | )y e T

1 T
o OCTriCIvy g =] my =y

ANAMN ORRLAAL DOCLTLOMN
TRV, OO iR oor 11 oY

19) ExefDirect is implicitly invoked with S as the value of StatementHandle, STMT as-the yalue of
StatementText, and the length of STMT as the value of TextLength.

142 Call-Level Interface (SQL/CLI)


https://iecnorm.com/api/?name=26f8c0eff19fae702964d0907a2fef67

©ISO/IEC

ISO/IEC 9075-3:1999 (E)

6.12 Connect
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Function

Establish a connection.

Defin

Connect

where:

L1

L2

tion

(
Connect i onHandl e IN | NTEGER,
Ser ver Nane IN  CHARACTER(L1),
NanelLengt hl IN  SMALLI NT,
User Nane IN CHARACTER(L2),
NaneLengt h2 IN  SMALLI NT,
Aut henti cati on IN  CHARACTER(L3),
NanelLengt h3 IN  SMALLI NT )

RETURNS SMALLI NT

s determined by the value of NameLengthl and ‘has a maximum value of 128.

s determined by the value of NameLength2"and has a maximum value equal to th

impjlementation-defined maximum length of\a.variable-length character string.

L3
valy

s determined by the value of Namekength3 and has an implementation-defined ma
e.

Genernal Rules

1)

2)

3)

4)

Casp:

a)

b)

D

If ConnectionHandledoes not identify an allocated SQL-connection, then an except
condition is raised:’/ CLI-specific condition — invalid handle.

Otherwise;
i) Let\C-be the allocated SQL-connection identified by ConnectionHandle.

i){/The diagnostics area associated with C is emptied.

D

imum

on

If an SQL-transaction is active for the current SQL-connection and the implementation does
not support transactions that affect more than one SQL-server, then an exception condition is
raised: feature not supported — multiple server transactions.

If there is an established SQL-connection associated with C, then an exception condition is
raised: connection exception — connection name in use.

Case:

a)

b)

If ServerName is a null pointer, then let NL1 be zero.

Otherwise, let NL1 be the value of NameLengthl.
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5) Case:
a) If NL1 is not negative, then let L1 be NL1.

b) If NL1 indicates NULL TERMINATED, then let L1 be the number of octets of ServerName
that precede the implementation-defined null character that terminates a C character string.

¢) [Otherwise, an exception condition is raised: CLI-specific condition — invalid string Jength
pr buffer length.

6) Cask:
a) |If L1 is zero, then let ' DEFAULT' be the value of SN.

b) [If L1 is greater than 128, then an exception condition is raised:<€LI-specific conditipn —
invalid string length or buffer length.

¢) [Otherwise, let SN be the first L1 octets of ServerName.
7) Let|E be the allocated SQL-environment with which C-islassociated.
8) Cask:
a) |If UserName is a null pointer, then let NL2 be zero.
b) Otherwise, let NL2 be the value of NaméLength2.
9) Cask:
a) [If NL2 is not negative, then.let"L2 be NL2.

b) [If NL2 indicates NULL(TERMINATED, then let L2 be the number of Octets of UsefName
that precede the implementation-defined null character that terminates a C charactey string.

¢) [Otherwise, an exception condition is raised: CLI-specific condition — invalid string Jength
pr buffer length.

10) Casg:

a) [If&uthentication is a null pointer, then let NL3 be zero.

b) Otherwise, let NL3 be the value of NameLength3.
11) Case:
a) If NL3 is 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 null character that terminates a C character string.

¢) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length
or buffer length.
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12) Case:
a) If the 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.

i) If L3 is not zero, then an exception condition is raised: CLI-specific condition & linvalid
string length or buffer length.

iji) If an established default SQL-connection is associated with an allocated’SQL-cornection
associated with E, then an exception condition is raised: connectionjéxeeption —|connec-
tion name in use.

b) Otherwise:
i) If L2 is zero, then let UN be an implementation-defined (<user identifier>.
i) If L2 is non-zero, then:

1) Let UV be the first L2 octets of UserName, and let UN be the result of
TRIM( BOTH' ' FROMWV)

2) If UN does not conform to the Format-and Syntax Rules of a <user identifief>, then
an exception condition is raised;.ifvalid authorization specification.

3) If UN does not conform to any~implementation-defined restrictions on its valle, then
an exception condition is raised: invalid authorization specification.

iji) Case:
1) If L3 is not zero{ then let AU be the first L3 octets of Authentication.

2) Otherwise,detrAU be an implementation-defined authentication string, whosg length
may be zero.

13) Casg:

D

a) [If the value of SN is 'DEFAULT’, then the default SQL-session is initiated and assotiated
with-the default SQL-server. The method by which the default SQL-server is determined is
mplementation-defined.

b) Otherwise, an SQL-session is initiated and associated with the SQL-server identified
by SN. The method by which SN is used to determine the appropriate SQL-server is
implementation-defined.

14) If an SQL-session is successfully initiated, then:

a) The current SQL-connection and current SQL-session, if any, become a dormant SQL-
connection 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 20 — The SQL-session context information is defined in Subclause 4.34, "SQL-sessions", in
ISO/IEC 9075-2.
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b) The initiated SQL-session becomes the current SQL-session and the SQL-connection

estab-

lished to that SQL-session becomes the current SQL-connection and is associated with C.

NOTE 21 — If an SQL-session is not successfully initiated, then the current SQL-connectio
current SQL-session, if any, remain unchanged.

n and

15) If tme SQL-client cannot establish the SQL-connection, then an exception condition 1S-Ié
conmection exception — SQL-client unable to establish SQL-connection.

16) If the SQL-server rejects the establishment of the SQL-connection, then an exception co
is raised: connection exception — SQL-server rejected establishment of SQL-connection.

NOTE 22 — AU and UN are used by the SQL-server, along with other implementation-depender
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 invoca
set o the SQL-server identified by SN.

18) The| SQL-session user identifier and the current user identifiexare set to UN. The currg
nanpe is set to the null value.

lised:

ndition

t values,

ions is

nt role
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6.13 CopyDesc

Function

Copy a CLI descriptor.

Defin

Copy Ded

Genenal Rules

1)

2)

3)

4)

5)

6)
7
8)

Cask:

a)

b)

Cas

b)

The
DES

The
DES

If T

tion

c (

Sour ceDescHandl e IN | NTEGER,
Tar get DescHandl e I'N | NTEGER )

RETURNS SMALLI NT

D

If SourceDescHandle does not identify an allocated €L IFdescriptor area, then an exc
condition is raised: CLI-specific condition — invalidyhandle.

Otherwise, let SD be the CLI descriptor area identified by SourceDescHandle.

h-

If TargetDescHandle does not identify-an allocated CLI descriptor area, then an exc
condition is raised: CLI-specific condition — invalid handle.

Otherwise:
i) Let TD be the CLI descriptor area identified by TargetDescHandle.
i) The diagnostics area associated with TD is emptied.

General Rulescof-Subclause 5.11, “Deferred parameter check”, are applied to SD as
ECRIPTOR AREA.

General Rules of Subclause 5.11, “Deferred parameter check”, are applied to TD as
ECRIPTFOR AREA.

eption

bption

the

the

D.iS7/an implementation row descriptor, then an exception condition is raised: CLI-s

pecific

con
Let

The
The

ition — cannot modity an implementation row descriptor.
AT be the value of the ALLOC_TYPE field of TD.
contents of TD are replaced by a copy of the contents of SD.

ALLOC TYPE field of TD is set to AT.
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Function
Get server name(s) that the application can connect to, along with description information, if
available:
Definjtion
Dat aSoyr ces (
Envi ronment Handl e I'N I NTEGER,
Di rection I'N SMALLI NT,
Ser ver Nanme aut CHARACTER( L1) ,
Buf f er Lengt hl I N SMALLI NT,
NaneLengt hl ot SMALLI NT,
Descri ption aut CHARACTER(L2) ,
Buf f er Lengt h2 I'N SMALLI NT,
NameLengt h2 ouT SMALLI NT )
RETURNS SMALLI NT
where 1 and L2 are the values of BufferLengthl and BufferLength2, respectively, and havp max-

imum V,
string.

Genenal Rules

1)

2)

3)

4)
5)
6)

7

8)

Let
If E
SQU

han

Let
E is

Let
Let

If D

EH be the value of EnvironmentHandle.

H does not identify an allocated SQL-environment or if it identifies an allocated ske
L-environment, then an excéption condition is raised: CLI-specific condition — inva
dle.

E be the allocated SQL-environment identified by EH. The diagnostics area associat
emptied.

BL1 and Bls2\be the values of BufferLengthl and BufferLength2, respectively.
D be the_value of Direction.

is’net either the code value for NEXT or the code value for FIRST in Table 24, “Cod

alues equal to the implementation-defined maximum length of a variable-length chgracter

leton
id

ed with

es used

for

etch orientation”, then an exception condition is raised: CLI-specific condition — in

valid

retrieval code.

Let SN, SN, SN3, etc., be an ordered set of the names of SQL-servers to which the application
might be eligible to connect (where the mechanism used to establish this set is implementation-
defined).

NOTE 23 — SN;, SN, SNg, etc., are the names that an application program would use in invocations of
Connect, rather than the “actual” names of the SQL-servers.

Let Dy, Dy, D3, etc., be strings describing the SQL-servers named by SN1, SN,, SN3, etc. (again
provided via an implementation-defined mechanism).
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9) Case:

a)

b)

ISO/IEC 9075-3:1999 (E)
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If D indicates FIRST, or if DataSources has never been successfully called on EH, or if the
previous call to DataSources on EH raised a completion condition: no data, then:

i)

If there are no entries in the set SN, SN5, SN3, etc., then a completion condition is

i)

Otherwise,

H ] (Y ] £ ) 1 £ dloteCirlaal 'H ]
rantu. T Uata daiiu 71U TUurtrich TUuIco TUl Ui ouliliauot alt apgpricu.

The General Rules of Subclause 5.9, “Character string retrieval”, are applied-w
ServerName, SN, BL1, and NameLengthl as TARGET, VALUE, TARGET OC]
LENGTH, and RETURNED OCTET LENGTH, respectively.

The General Rules of Subclause 5.9, “Character string retrieval”,(are applied w
Description, Dy, BL2, and NameLength2 as TARGET, VALUE, TARGET OCTH
LENGTH, and RETURNED OCTET LENGTH, respectively:

Let SN, be the ServerName value that was returned.on the previous call to Dats
on EH.

If there is no entry in the set after SN, thetY a’completion condition is raised: 1
and no further rules for this subclause are applied.

The General Rules of Subclause 5.9, ‘Character string retrieval”, are applied w
ServerName, SNj+1, BL1, and Namekengthl as TARGET, VALUE, TARGET O
LENGTH, and RETURNED OCTET LENGTH, respectively.

The General Rules of Subclause 5.9, “Character string retrieval”, are applied w
Description, D41, BL2,.and " NameLength2 as TARGET, VALUE, TARGET OCT
LENGTH, and RETURNED OCTET LENGTH, respectively.

th
[ET

th

T

Sources

o data

th
CTET

th
ET
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Function

Get column attributes.

Defin

©ISO/IEC

Descri

where L
defined

Genenal Rules

1)

2)

3)

4)

5)
6)

7

8)
9)

Let

If th
rais|

Let
TOHR

If N
acu

Let

If C
erro

tion

eCol (

St at enent Handl e IN | NTEGER,
Col unTmNunber I'N SMALLI NT,
Col utmNane out CHARACTER( L) ,
Buf f er Lengt h I'N SMALLI NT,
NaneLengt h aut SMVALLI NT,
Dat aType aur SMALLI NT,
Col umSi ze outr | NTEGER,
Decinal Digits auT SMALLI NT,
Nul | abl e outr SMALLI NT )

RETURNS SMALLI NT

L is the value of BufferLength and has a maximum value equal to the implementat
maximum length of a variable-length characterstring.

S be the allocated SQL-statement identified by StatementHandle.

ere is no prepared or executed statement associated with S, then an exception cond
ed: CLI-specific condition — function sequence error.

IRD be the implementation Tow descriptor associated with S and let N be the value
P LEVEL_COUNT field of IRD.

is zero, then an gxception condition is raised: dynamic SQL error — prepared stater
rsor specification;

CN be the'value of ColumnNumber.

N is less.than 1 (one) or greater than N, then an exception condition is raised: dynar
r —\invalid descriptor index.

tion is

of the

hent not

hic SQL

Let

K1 be tThe number orf the descriptor record In IKD that IS The CN-Th desCriptor area T

r which

LEVEL is O (zero). Let C be the <select list> column described by the item descriptor area of
IRD specified by RI.

Let

BL be the value of BufferLength.

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 40, “Concise codes used with datetime data types in SQL/CLI”, corres
to the datetime interval code of C.
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ii) If the data type of C is interval, then DataType is set to the value of the Code column
from Table 41, “Concise codes used with interval data types in SQL/CLI", corresponding
to the datetime interval code of C.

iii) Otherwise, DataType is set to the data type of C.

b) ase:

i) If the data type of C is character string, then ColumnSize is set to the maximum length
in octets of C.

i) If the data type of C is exact numeric or approximate numeric, then ‘ColumnSizq is set
to the maximum length of C in decimal digits.

iji) If the data type of C is datetime or interval, then ColumnSjze_is set to the length in
positions of C.

iv) If the data type of C is bit string, then ColumnSize is.S€t to the length in bits of [C.

V) If the data type of C is a reference type, then ColumnSize is set to the length in pctets of
that reference type.

i) Otherwise, ColumnSize is set to an implementation-dependent value.

c) [Case:
i) If the data type of C is exact numeric, then DecimalDigits is set to the scale of J.

i) If the data type of C is datetime, then DecimalDigits is set to the time fractional{seconds
precision of C.

iji) If the data type of C.isuinterval, then DecimalDigits is set to the interval fractignal
seconds precision of‘C!

iv) Otherwise, DecimalDigits is set to an implementation-dependent value.

d) [If C can have\the null value, then Nullable is set to 1 (one); otherwise, Nullable is spt to 0
Zero).

e) [The name associated with C is retrieved. If C has an implementation-dependent ngme,
then _the value retrieved is the implementation-dependent name for C; otherwise, thg value
retrieved is the <derived column> name of C. Let V be the value retrieved. The General

ules of subclause 5.9, "Character string retrieval”, are applied with ColumnName, V,
BL, and NameLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED
OCTET LENGTH, respectively.

SQL/CLI routines 151


https://iecnorm.com/api/?name=26f8c0eff19fae702964d0907a2fef67

ISO/IEC 9075-3:1999 (E) ©ISO/IEC
6.16 Disconnect

6.16 Disconnect

Function
Terminate an established connection.

Definition

Di sconrject (
Connecti onHandl e IN I NTEGER)
RETURNS SMALLI NT

Genernal Rules
1) Cask:

a) |If ConnectionHandle does not identify an allocated SQL-~connection, then an exception
condition is raised: CLI-specific condition — invalid(handle.

b) Ptherwise:

i) Let C be the allocated SQL-connection identified by ConnectionHandle.
i) The diagnostics area associated with.C is emptied.

2) Cask:

a) [If there is no established SQL*connection associated with C, then an exception cond{tion is
raised: connection exception-:= connection does not exist.

b) therwise, let EC be the-established SQL-connection associated with C.

3) Let|L1 be a list of thenallocated SQL-statements associated with C. Let L2 be a list of the
allogated CLI descriptor areas associated with C.

4) If EC is active)then

Casp:

a) [Ifany allocated SQL-statement in L1 has a deferred parameter number associated With it,

hen an excention-condition-is raised:- Cl l-snacific candition function-seguence error
Ae—ah pPHeR-coRaHHRISFaisea- +—-SpeciHc—coReHHOoR HHGHOoR-seqHeRce—eHOr.

b) Otherwise, an exception condition is raised: invalid transaction state — active SQL-
transaction.

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 and
with SH as the value of Handle.

NOTE 24 — Any diagnostic information generated by the invocation is associated with C and not
with AS.
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6) For every allocated CLI descriptor area AD in L2:
a) Let DH be the DescriptorHandle that identifies AD.

b) FreeHandle is implicitly invoked with HandleType indicating DESCRIPTOR HANDLE and
with DH as the value of Handle.

NOTE 25 — Any diagnostic information generated by the mvocation 1s assoclated with C_ahd not
with AD.

7) Let|CC be the current SQL-connection.

8) Thel SQL-session associated with EC is terminated. EC is terminated, regardless of any|excep-
tion| conditions that might occur during the disconnection process, and is'no longer assofiated
with C.

9) If any error is detected during the disconnection process, then a completion condition is|raised:
warning — disconnect error.

10) If HC and CC were the same SQL-connection, then there iS.no current SQL-connection.
Otherwise, CC remains the current SQL-connection.
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6.17 EndTran

Function

Terminate an SQL-transaction.

Definition

EndTran (
Handl eType IN  SMALLI NT,
Handl e I N | NTECER,
Conpl eti onType IN  SMALLI NT )

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, “Codesused for handle types”, then an ekception
condlition is raised: CLI-specific condition — invalidihandle.

3) Cask:
a) [If HT indicates STATEMENT HANDLE;, then:

i) If H does not identify an allocated SQL-statement, then an exception condition i$ raised:
CLI-specific condition — invalid handle.

i) Otherwise, an exception-condition is raised: CLI-specific condition — invalid attribute
identifier.

b) [If HT indicates DESERIPTOR HANDLE, then:

i) If H does not,identify an allocated CLI descriptor area, then an exception condition is
raised: CLu-Specific condition — invalid handle.

i) Otherwise, an exception condition is raised: CLI-specific condition — invalid attyibute
identifier.

¢) [IfHET indicates CONNECTION HANDLE, then:

i) If H does not identify an allocated SQL-connection, then an exception condition is raised:
CLI-specific condition — invalid handle.

ii) Otherwise:
1) Let C be the allocated SQL-connection identified by H.
2) The diagnostics area associated with C is emptied.

3) If C has 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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4)

5)

6)

7)

8)

9)

10)
11)

12)

d)

If HT indicates ENVIRONMENT HANDLE, then:

i) If H does not identify an allocated SQL-environment or if it identifies an allocated SQL-
environment that is a skeleton SQL-environment, then an exception condition is raised:

CLI-specific condition — invalid handle.

Let

If g
an ¢

If L

I} Gt:ICIVV;DC.
1) Let E be the allocated SQL-environment identified by H.

2) The diagnostics area associated with E is emptied.
of the allocated SQL-connections in L that have an associated established SPL-

connection that is active.

CT be the value of CompletionType.

L is empty, then no further rules of this Subclausg ‘are applied.

an
ter

Let
L1.

If a

Let

If C

a)

If ‘}e current SQL-transaction is part of an encompassing transaction that is controlleq by

gent other than the SQL-agent, then an exception condition is raised: invalid trandaction

ination.

L3 be a list of the opencursors associated with allocated SQL-statements in L2.

Case:

rnon-holdable cursors in L3.

b)

ii) Otherwise, let LOC be the list of all cursors in L3.

For OC ranging over all cursors in LOC:

i) Let S be the allocated SQL-statement with which OC is associated.

ii) OC is placed in the closed state and its copy of the select source is destroyed.

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

If CT indicates COMMIT or COMMIT AND CHAIN, then:

a)

If an atomic execution context is active, then an exception condition is raised: invalid
transaction termination.

SQL/CLI routines
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3) Let L be a list of the allocated SQL-connections associated with E. Let L1 bg a list

T is not one of the code values in Table 14, “Codes used:for transaction termination], then
xception condition is raised: CLI-specific condition — invalid transaction operation ¢ode.

L2 be a list of the allocated SQL-statements associated with allocated SQL-connectipns in

Ny of the allocated SQL-statements in L2 has an associated deferred parameter number,
them an exception condition iswraised: CLI-specific condition — function sequence error.

T indicates COMMIT, COMMIT AND CHAIN, ROLLBACK, or ROLLBACK AND CHAIN,
then:

i) , If CT indicates COMMIT or COMMIT AND CHAIN), then let LOC be the list of all
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b) For every temporary table associated with the current SQL-transaction that specifies the
ON COMMIT DELETE option and that was updated by the current SQL-transaction, the
invocation of EndTran with CT indicating COMMIT is effectively preceded by the execution
of a <delete statement: searched> that specifies DELETE FROM T, where T is the <table

d)

e)

)

If CIT indicates SAVEPOINT NAME COMMIT or SAVEPOINT NUMBER COMMIT, the

a)

b)

c)

name> of that temporary table.

iv) Otherwise, any changes to SQL-data or schemas that were made by the current
transaction are made accessiblefto all concurrent and subsequent SQL-transactipns.

statement>", in ISO/IEC 9075-2, occur as if the statement SET CONSTRAINTSYAL
IMMEDIATE were executed.

Case:

i) If any constraint is not satisfied, then any changes to SQL-data er._schemas that
made by the current SQL-transaction are canceled and an exception condition is
transaction rollback — integrity constraint violation.

i) If the execution of any <triggered SQL statement> is unsuccessful, then all char

are canceled and an exception condition.is raised: transaction rollback with an
implementation-defined subclass value;

Every savepoint establishedyin the current SQL-transaction is destroyed.
Every valid non-holdable_locator value is marked invalid.

The current SQL-transaction is terminated. If CT indicates COMMIT AND CHAIN
A new SQL-trapsaction is initiated with the same access mode and isolation level ag

nitiated with“the same access mode and isolation level as the corresponding branch
SQL-transaction just terminated.

I'he efrtects specitied In the General Rules of subclause 1b.5, "<set constraints mode

L

were
raised:

ges to

SQL-data or schemas that were made by the current SQL-transaction are cancelled and
an exception condition is raised: transaction rollback*— triggered action exceptiop.

iji) If any other error preventing commitment of-the SQL-transaction has occurred, [then
any changes to SQL-data or schemas that weére made by the current SQL-transaction

SQL-

then
the

SQL-transactionjust terminated. Any branch transactions of the SQL-transaction @re

of the

LB

ecific

LEe L 1T = o O SDBAIBR L T LA L L LA RIS ) - Lodes - - L P | L
I rr 15 TIUU CUNINECTTUN TIANDLLE, UICTT dal'l CKLUPLIUII CUIUTUIuUIT 15 Talscu,. CULIr-5
condition — invalid handle.

Case:

i) If CT indicates SAVEPOINT NAME COMMIT, then let SP be the value of the
SAVEPOINT NAME connection attribute of C.

ii) If CT indicates SAVEPOINT NUMBER COMMIT, then let SP be the value of the

SAVEPOINT NUMBER connection attribute of C.

If SP does not specify a savepoint established within the current SQL-transaction, then an

exception condition is raised: savepoint exception — invalid specification.
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d) The savepoint identified by SP and all savepoints established by the current SQL-

14)

15)

transaction subsequent to the establishment of SP are destroyed.

If CT indicates ROLLBACK or ROLLBACK AND CHAIN, then:

a)

b)

c)
d)
e)

If CT indicates SAVEPOINT NAME RELEASE or SAVEPOINT NUMBER RELEASE, th

a)

b)

d)

e)

)
h)

If an atomic execution context is active, then an exception condition is raised: invalid

- + H -
rarisacturt wrrrmmiatiurt.

canceled.
Every savepoint established in the current SQL-transaction is destroyed.
Fvery valid non-holdable locator value is marked invalid.

The current SQL-transaction is terminated. If CT indicates ROLLBACK AND CHA
then a new SQL-transaction is initiated with the same accessymode and isolation le

SQL-transaction just terminated.

condition — invalid handle.
Case:

i) If CT indicates SAVEPOINT. NAME RELEASE, then let SP be the value of thd
SAVEPOINT NAME connection attribute of C.

i) If CT indicates SAVEROINT NUMBER RELEASE, then let SP be the value of
SAVEPOINT NUMBER connection attribute of C.

If SP does not specify a savepoint established within the current SQL-transaction, t
exception condition is raised: savepoint exception — invalid specification.

beginning)of the most recent atomic execution context, then an exception condition i
savepoint exception — invalid specification.

All changes to SQL-data or schemas that were made by the current SQL-transactiop are

IN,
el as

the SQL-transaction just terminated. Any branch transactions of the SQL-transactipn are
nitiated with the same access mode and isolation level:as the corresonding branch of the

en:

If HT is not CONNECTION HANDLE, then<an exception condition is raised: CLI-specific

the

nen an

If an atomic_execution context is active and SP specifies a savepoint established befgre the

b raised:

Any’changes to SQL-data or schemas that were made by the current SQL-transaction

subsequent 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 is marked invalid.

For every open cursor OC in L3 that was opened subsequent to the establishment of
i) Let S be the allocated SQL-statement with which OC is associated.

ii) OC is placed in the closed state and its copy of the select source is destroyed.

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

SP:
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i) The status of any open cursors in L3 that were opened by the current SQL-transaction
before the establishment of SP is implementation-defined.

NOTE 26 — 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 ronnent Handl e IN | NTEGER,
Connect i onHandl e I N | NTEGER,
St at ement Handl e IN | NTEGER,
Sql st ate QUT CHARACTER(5),
Nat i veError QUT | NTECER,
MessageText QUT CHARACTER(L),
Buf f er Lengt h IN  SMALLI NT,
Text Lengt h OQUT SMALLINT )

where L
defined

RETURNS SMVALLI NT

L is the value of BufferLength and has a maximum alue equal to the implementat
maximum length of a variable-length character String.

Genernal Rules

1) Casp:

a)

b)

c)

d)

(D

StatementHandle and let HT be.the code value for STATEMENT HANDLE from Tal
‘Codes used for handle types!.

HANDLE from Table 13, “Codes used for handle types”.

If ConnectionHandle is zero and EnvironmentHandle identifies an allocated SQL-
environment,.then let IH be the value of EnvironmentHandle and let HT be the cod
for ENVIRONMENT HANDLE from Table 13, “Codes used for handle types”.

Otherwise, an exception condition is raised: CLI-specific condition — invalid handle

2) Let

R\be the most recently executed CLI routine, other than Error, GetDiagField, or

If StatementHandle identifies an alldcated SQL-statement, then let IH be the valug of

pble 13,

If StatementHandle is zere*and ConnectionHandle identifies an allocated SQL-conngction,
then let IH be the value o6f ConnectionHandle and let HT be the code value for CONNECTION

e value

GetDiagRec, for which IH was passed as a value of an input handle.

NOTE 27 — The GetDiagField, GetDiagRec and Error routines may cause exception or completion
conditions to be raised, but they do not cause status records to be generated.

3) Let N be the number of status records generated by the execution of R. Let AP be the number
of status records generated by the execution of R already processed by Error. If N is zero or AP
equals N then a completion condition is raised: no data, Sqlstate is set to '00000’, the values of
NativeError, MessageText, and TextLength are set to implementation-dependent values, and no

furt

her rules of this Subclause are applied.

4) Let SR be the first status record generated by the execution of R not yet processed by Error.
Let RN be the number of the status record SR. Information is retrieved by implicitly executing
GetDiagRec as follows:

Get Di agRec (HT, IH RN, Sqlstate,

SQL/CLI routines 159


https://iecnorm.com/api/?name=26f8c0eff19fae702964d0907a2fef67

ISO/IEC 9075-3:1999 (E) ©ISO/IEC
6.18 Error

Nati veError, MessageText, BufferLength, TextLength)

5) Add SR to the list of status records generated by the execution of R already processed by Error.
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6.19 ExecDirect

Function

Execute a statement directly.

Defin

ExecDir

where |
implem

Genenal Rules

1)

2)

3)
4)

5)

6)

Let

If a
stat

Let
Cas
a)

b)

c)

Cas

a)

tion

ect (

St at ement Handl e  IN I NTEGER,

St at ement Text I'N CHARACTER( L) ,
Text Lengt h IN I NTEGER )

RETURNS SMALLI NT

L is determined by the value of TextLength and has a maximum value equal to the
bntation-defined maximum length of a variable-length character string.

S be the allocated SQL-statement identified by StatementHandle.

a}

TL be the value of TextLength.

h-

If TL is not negative, then let ["be TL.

pr buffer legth.

he

b)

nngfh or buffer Inngfh

Otherwise, let P be the first L octets of StatementText.

N open cursor is associated with S, then an @exc¢eption condition is raised: invalid cyrsor

If TL indicates NULL TERMINATED, then let L be the number of octets of StatemgntText
that precede the implementation-defined null character that terminates a C charactey string.

Otherwise, an exception condition is raised: CLI-specific condition — invalid string Jength

Ifd- is zero, then an exception condition is raised: CLI-specific condition — invalid $tring

If P is 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 cursor associated with

another allocated SQL-statement associated with C, then an exception condition is raised:

invalid cursor name.
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7

8)

9)

10)

11)
12)

©ISO/IEC

If one or more of the following are true, then an exception condition is raised: syntax error or
access rule violation.

a) P does not conform to the Format, Syntax Rules or Access Rules for a <preparable state-
ment> or P is a <start transaction statement>, a <commit statement>, a <rollback state-

b)
c)

The
rule

Let

trar

defi

trar

The

a)
b)

c)
If a

that

P is
Cas|

a)

b)

ment>, or a <release savepoint statement>.

NOTE 28 — See Table 26, "SQL-statement codes", in ISO/IEC 9075-2 and Table 9, "SQLst3
codes”, in ISO/IEC 9075-5 for the list of <preparable statement>s. Other parts of ISO/IEC 9
have corresponding tables that define additional codes representing statements defined-by th
pf 1ISO/IEC 9075.

P contains a <simple comment>.

P contains a <dynamic parameter specification> whose data type js undefined as det
by the rules specified in Subclause 15.6, "<prepare statement>"{in-1SO/IEC 9075-5.

data type of any <dynamic parameter specification> contained in P is determined b
s specified in Subclause 15.6, "<prepare statement>", in, ISO/IEC 9075-5.

DTGN be the default transform group name and TRL: be the list of user-defined type
sform group name pairs used to identify the group of transform functions for every
hed type that is referenced in P. DTGN and TEL<are not affected by the execution o
sform group statement> after P is prepared.

following objects associated with S are destroyed:
Any prepared statement.
ANy cursor.

Any select source.

cursor associated with S-is destroyed, then so are any prepared statements that ref|
cursor.

prepared.

h-

i)¢P becomes the select source associated with S.

If P is.as<dynamic select statement> or a <dynamic single row select statement>, thg

itement
D75 may
bse parts

Ermined

y the

name—
user-
a <set

erence

ii) If there is no cursor name associated with S, then a unique implementation-dependent

name that has the prefix 'SQLCUR'’ or the prefix 'SQL_CUR’ becomes the cursor
associated with S.

name

ii) The General Rules of Subclause 5.5, “Implicit DESCRIBE USING clause”, are applied to

P and S, as SOURCE and ALLOCATED STATEMENT, respectively.

v) The General Rules of Subclause 5.4, “Implicit cursor”, are applied to P and S as SELECT

SOURCE and ALLOCATED STATEMENT, respectively.

Otherwise:

i) The General Rules of Subclause 5.5, “Implicit DESCRIBE USING clause”, are applied to

P and S, as SOURCE and ALLOCATED STATEMENT, respectively.
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ii) The General Rules of Subclause 5.6, “Implicit EXECUTE USING and OPEN USING
clauses”, are applied to 'EXECUTE’, P, and S, as TYPE, SOURCE, and ALLOCATED
STATEMENT, respectively.

iii) Case:

1) :‘ P ;D [=} prepal a'u:r; dyllalll;b u'cictc atatcnlcut. IJUD;t;UI ICL: y t: ICTT.
A) Let CR be the cursor referenced by P and let SCR be the statement)assqciated
with CR.

B) All the General Rules in Subclause 15.21, "<preparable dynamic delete dtate-
ment: positioned>", in ISO/IEC 9075-5 apply to P. 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.

C) If the execution of P deleted the current row of CR) then the effect on thg fetched
row, if any, associated with the allocated SQL<Statement under which tHat
current row was established, is implementation-defined.

2) If P is a <preparable dynamic update statément: positioned>, then:

A) Let CR be the cursor referenced by~P and let SCR be the statement assqciated
with CR.

B) All the General Rules in Subclause 15.22, "<preparable dynamic update [state-
ment: positioned>", in ISO/IEC 9075-5 apply to P. 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.

C) If the executionCof P updated the current row of CR, then the effect on the
fetched row,(ifyany, associated with the allocated SQL-statement under which
that current row was established, is implementation-defined.

3) Otherwise, the results of the execution are the same as if the statement werg con-
tained invan <externally-invoked procedure> and executed; these are describled in
Subgtause 13.3, "<externally-invoked procedure>", in ISO/IEC 9075-2.

iv) If Plis’a <call statement>, then the General Rules of Subclause 5.7, “Implicit CALL
USING clause”, are applied to P and S, as SOURCE and ALLOCATED STATENIENT,
respectively.

13) Let R be the value of the ROW_COUNT field from the diagnostics area associated with S.
14) R becomes the row count associated with S.

15) If P executed successfully, then any executed statement associated with S is destroyed and P
becomes the executed statement associated with S.
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6.20 EXxecute

Function

Execute a prepared statement.

Defin

Execut g (

Genernal Rules

1)
2)

3)

4)

5)

164

Let

If thhere is no prepared statement associated with S, then an exception condition is raig

CLI

prepared.

If a
stat|

P is
Cas

a)

b)

©ISO/IEC

tion

St atement Handle |IN | NTEGER )
RETURNS SMALLI NT

S be the allocated SQL-statement identified by StatementHandle.

Lspecific condition — function sequence error. Otheryvise, let P be the statement tha

s)

executed.

e

If P is a <dynamic select statemient> or a <dynamic single row select statement>, t
the General Rules of Subglause 5.4, “Implicit cursor”, are applied to P and S as SEL
SOURCE and ALLOCATED STATEMENT, respectively.

Otherwise:

i) The General Rules of Subclause 5.6, “Implicit EXECUTE USING and OPEN US
clausess.are applied to 'EXECUTE', P, and S, as TYPE, SOURCE, and ALLOC/
STATEMENT, respectively.

i) Case:

ed:
[ was

N open cursor is associated with S, then an exeception condition is raised: invalid cyrsor

nen
ECT

ING
\NTED

1) If P is a <preparable dynamic delete statement: positioned>, then:

A) Let CR be the cursor referenced by P and let SCR be the statement associated

with CR.

B) All the General Rules in Subclause 15.21, "<preparable dynamic delete state-
ment: positioned>", in ISO/IEC 9075-5 apply to P. 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.

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

fetched

row, if any, associated with the allocated SQL-statement under which that

current row was established, is implementation-defined.
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2) If P is a <preparable dynamic update statement: positioned>, then:

A) Let CR be the cursor referenced by P and let SCR be the statement associated
with CR.

B) All the General Rules in Subclause 15.22, "<preparable dynamic update state-
iti i he

application of these Rules, the row in CR identified by SCR's CURREN OF
POSITION statement attribute is the current row of CR.

C) If the execution of P updated the current row of CR, then the effect on the
fetched row, if any, associated with the allocated SQL-staternent under which
that current row was established, is implementation-defined.

3) Otherwise, the results of the execution are the same as f'the statement werg con-
tained in an <externally-invoked procedure> and executed; these are describled in
Subclause 13.3, "<externally-invoked procedure>", innlSO/IEC 9075-2.

iji) If P is a <call statement>, then the General Rulesof Subclause 5.7, “Implicit CALL
USING clause”, are applied to P and S, as SOURCE and ALLOCATED STATENIENT,

respectively.

UJ

6) Let|R be the value of the ROW_COUNT field from the diagnostics area associated with
7) R bgcomes the row count associated with S.

8) If Plexecuted successfully, then any executed statement associated with S is destroyed and P
becgmes the executed statement associated with S.
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6.21

Funct

Fetch

ion

Fetch the next row of a cursor.

Defin

Fetch (|

Genernal Rules

1) Let

2) If tb[ere is no executed statement associated with S, then an. exception condition is rais

cLI
3) If th

statp. Otherwise, let CR be the open cursor associated with S and let T be the table ass

with

4) Let
LE

5) For
areg
whd
targ

6) Let
be t

7) T
a)

b)

St at enent Handl e I'N I NTEGER)
RETURNS SMALLI NT

tion

S be the allocated SQL-statement identified by StatementHandle.

specific condition — function sequence error.

ere is no open cursor associated with S, then an‘exception condition is raised: invali

the open cursor.

ARD be the current application row deseriptor for S and let N be the value of the T
EL_COUNT field of ARD.

each item descriptor area in ARD whose LEVEL is 0 (zero) in the first AD item des
1s of ARD, and for all of their_subordinate descriptor areas, refer to a <target specifi
se corresponding item desckiptor area has a non-zero value of DATA_POINTER as a
et and refer to the corresponding <select list> column as a bound column.

IDA be the item déscriptor area of ARD corresponding to the i-th bound target and
he value of the AYPE field of IDA.

T indicates.DEFAULT, then:
et IRD \be the implementation row descriptor associated with S.

Let.CT, P, and SC be the values of the TYPE, PRECISION, and SCALE fields, respe

©ISO/IEC

Pd:

0 cursor
Dciated

oP_

Criptor
cation>
bound

let TT

pctively,

ar-the item dpcrrilnfnr area of IRD r‘nrrnclnnnding to the i-th bound column

¢) The data type, precision, and scale of the <target specification> described by IDA are ef-
fectively set to CT, P, and SC, respectively, for the purposes of this Fetch invocation only.

8) Let R be the rowset on which CR is positioned and let AS be the value of the ARRAY_SIZE field
in the header of the ARD for S.

9) If T is empty, or if R contains the last row of T, or if CR is positioned after the end of the result

set,

then:

a) CR is positioned after the last row of T. An empty rowset becomes the fetched rowset

b)

associated with CR.

No database values are assigned to bound targets.
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¢) A completion condition is raised: no data and no further rules of this Subclause are ap-

plied.

10) Case:

a)

b)

11) Let

If the position of CR is before the start of T, then:

i) If the number of rows in T is less than or equal to AS, then CR is positioned(or
rowset that has all the rows in T.

i) Otherwise, CR is positioned on the rowset that has the first AS rows of T.

ast row of R, preserving their order in T.

Case:

rowset that has all the rows in Tt.

i) Otherwise, CR is positioned on the rowset that has the first AS rows of Tt.

the

Otherwise, let Tt be the table that contains all the rows of T that immediately folloy the

i) If the number of rows in Ty is less than or equal to AS; then CR is positioned on the

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 heafer of

the

12) If RPP is not a null pointer, then set the yvalue of the host variable addressed by RPP to

IRD of S.

Zero.

13) Let|RS be the number of rows in NR..For RN ranging from 1 (one) to RS:
a) [Let RNR be the RN-th row of NR. Set ROWS_PROCESSED to 0 (zero).

Case:

i) If an exception_condition is raised during derivation of any <derived column> asgociated
with RNR and™ASP is not a null pointer, then set the RN-th element of ASP to % (indi-
cating Row error). For all diagnostic records that result from the application of this
rule, the ROW_NUMBER field is set to RN and the COLUMN_NUMBER field i$ set to
the apprepriate column number, if any.

i) Otherwise, the row RNR is fetched and ROWS_PROCESSED is incremented by |1 (one).

14) Case:
a) If ROWS_PROCESSED is greater than 0 (zero), then:

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

iii) Set ROWS_PROCESSED to 0 (zero).

iv) The General Rules of Subclause 5.8, “Implicit FETCH USING clause”, are applied with
SS, RS, ROWS_PROCESSED, and S as SOURCE, ROWS, ROWS PROCESSED, and

ALLOCATED STATEMENT, respectively.
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Case:

1) If ROWS _PROCESSED is greater than 0 (zero), RN is less than AS, and ASP is not
a null pointer, then set the RN+1-th through AS-th elements of ASP to 3 (indicating
No row). If ROWS_PROCESSED is less than RN, then a completion condition is
raised: warning.

2) If ROWS _PROCESSED is 0 (zero), then the values of all bound targets-arg
implementation-dependent, and CR remains positioned on NR.

b) Otherwise, the values of all bound targets are implementation-dependent and CR rgmains
positioned on NR.
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6.22 FetchScroll

Function

Position a cursor on the specified row and retrieve values from that row.

Definition

Fet chSdrol | (
St at enent Handl e I'N | NTEGER,
Fet chOri entati on IN SMALLI NT,
Fet chOF f set IN | NTEGER )

Genernal Rules

1)
2)

3)

4)

5)

6)

7

8)

9)

10)

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

CLI
If th

statp; otherwise, let CR be the open cursor associated with S and let T be the table assg

with

RETURNS SMALLI NT

If tb[ere is no executed statement associated with S, then an exception condition is rais

specific condition — function sequence error.

ere is no open cursor associated with S, thenan exception condition is raised: invali

the open cursor.

Pd:

0 cursor
ciated

If FetchOrientation is not one of the code values in Table 24, “Codes used for fetch orientation”,

them an exception condition is raised; CLI-specific condition — invalid fetch orientation.

Let|FO be the value of FetchOrientation.

If the value of the CURSOR-SCROLLABLE attribute of S is NONSCROLLABLE, and H
not indicate NEXT, then\an exception condition is raised: CLI-specific condition — inval
orientation.

Let|ARD be the.current application row descriptor for S and let N be the value of the T
LEVEL_COUNTfield of ARD.

For|each-item descriptor area in ARD whose LEVEL is 0 (zero) in the first AD item des

areas of ARD, and for all of their subordinate descriptor areas, refer to a <target specifi

wh

O does
id fetch

OP_

Criptor
cation>
bound

sencorresponding item descriptor area has a non-zero value of DATA POINTER as

targ

et and refer to the corresponding <select list> column as a bound column.

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

If TT indicates DEFAULT, then:

a)

b)

Let IRD be the implementation row descriptor associated with S.

Let CT, P, and SC be the values of the TYPE, PRECISION, and SCALE fields, respectively,

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

¢) The data type, precision, and scale of the <target specification> described by IDA are effec-

tively set to CT, P, and SC, respectively, for the purposes of this fetch only.
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11) Case:
a) If FO indicates ABSOLUTE or RELATIVE, then let J be the value of FetchOffset.
b) If FO indicates NEXT or FIRST, then let J be +1.
C) L EQO indicates PRIOR or | AQT, then let 1 bhe 1
12) Let|R be the rowset on which CR is positioned and let AS be the value of the ARRAYSI
in the header of the ARD for S.
13) Let|[T¢ be a table of the same degree as T.
Cask:
a) [If FO indicates ABSOLUTE, FIRST, or LAST, then let Ty contaih all rows of T, pres
their order in T.
b) [If FO indicates NEXT or indicates RELATIVE with a positive value of J, then:
i) If the table T identified by cursor CR is empty or,if R contains the last row of T,
Tt be a table of no rows.
i) If CR is positioned before the start of the result set, then let Ty contain all rows
preserving their order in T.
iji) Otherwise, let Tt contain all rows of\T after the first row of R, preserving their g
T.
¢) [If FO indicates PRIOR or indicates RELATIVE with a negative value of J, then:
i) If the table T identifiedby cursor CR is empty or if R contains the first row of T
let Tt be a table of no rows.
i) If CR is positioned after the end of the result set, then let Ty contain all rows o
preserving their order in T.
iji) Otherwise)let Tt contain all rows of T before the first row of R, preserving their
T.
d) [If FOindicates RELATIVE with a zero value of J, then:

ZE field

Erving

then let

of T,

rder in

, then

f T,

order in

iZNMTf R is not empty, then let Ty be a table comprising all the rows in R, preservin

their

order in R.

ii) Otherwise, let Ty be an empty table.

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

15) Case:

a)

If K is greater than O (zero), then

Case:

i) If (K+ AS -1)is greater than N, then:
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16)

17)

18)

b)

Case:

1) If Jis less than 0 (zero), then

Case:

99 (E)

A) If (K + AS - 1) is greater than the number of rows in T, then CR is positioned on

<)

Let

STATUS-POINTER and ROWS_PROCESSED_POINTER fields respectively in the head

the rowset that has all the rows in T.
that rowset has AS rows.

rows in Tg.

i) Otherwise, CR is positioned on the rowset whose first row is’the K-th row of Tg;
rowset has AS rows.

Case:

has all the rows in T.
i) Otherwise, CR is positioned on the rowset that has the first AS rows in T.

Otherwise, no SQL-data values are assigned and a completion condition is raised: n

Case:

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

i) Otherwise, FO.indicates PRIOR, FIRST, or ABSOLUTE or RELATIVE with K 1
greater than-N and CR is positioned before the first row.

No furthefrules of this Subclause are applied.

NR bé&ithe rowset on which CR is positioned. Let ASP and RPP be the values of the

If K is less than 0 (zero), but the absolute value of K is less'than or equal to AS, then

B) Otherwise, CR is positioned on the rowset whose first row is the K-th roy of T;

2) Otherwise, if K is less than N, then CR is positioned on the rowset that hasJall the

that

i) If AS is greater than the number of rows in<p, then CR is positioned on the rowset that

D data.

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

N, or

ot

ARRAY _
br of the

IRDLOE'S

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

Let RS be the number of rows in NR. For RN ranging from 1 (one) to RS:

a)

Let R be the RN-th row of NR. Set ROWS_PROCESSED to 0 (zero).
Case:

i) If an exception condition is raised during derivation of any <derived column> as

sociated

with R and ASP is not a null pointer, then set the RN-th element of ASP to 5 (indicating

Row error). For all diagnostic records that result from the application of this
the ROW_NUMBER field is set to RN and the COLUMN_NUMBER field is set
appropriate column number, if any.

Rule,
to the
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ii) Otherwise the row R is fetched and ROWS_PROCESSED is incremented by 1 (one).

19) Case:

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

i) Let SS he the select sourece associated with S

NR becomes the fetched rowset associated with S.

~

iji) Set ROWS_PROCESSED to 0 (zero).

SS, RS, ROWS_PROCESSED, and S as SOURCE, ROWS, ROWSPROCESSED
ALLOCATED STATEMENT, respectively.

Case:

1) If ROWS_PROCESSED is greater than 0 (zero), RN is less than AS, and A§

raised: warning.

2) If ROWS_PROCESSED is 0 (zero), then the values of all bound targets are
implementation-dependent and CR-remains positioned on NR.

b) therwise, the values of all bound targets are implementation-dependent and CR rd
positioned on R.

iv) The general rules of Subclause 5.8, “Implicit FETCH USING clause®, are appliedl with

, and

Pis

not O (zero), then set the RN+1-th through AS-th-elements of ASP to 3 (indigating
No row). If ROWS_PROCESSED is less than RN, then a completion conditfion is

mains
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6.23 ForeignKeys

Function

Return a result set that contains information about foreign keys either in or referencing a single
specifieg—tabte—storedmthetnformatiomSchenmeaof thectommecteddatasource—The Tesutt et
containg information about either:

— The
refe)

— The
they

Defin

For ei grn

where L
NameL

L3, L4,
a varia

Gene

1) Let

2) If an open cursor is associated with S, then an exception condition is raised: invalid cursor

RETURNS SMALLI NT

al Rules

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

state.

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

primary key of a single specified table together with the foreign keys in all other taljles that

rence that primary key.

foreign keys of a single specified table together with the primary or-tnique keys to [which
refer.

tion

Keys (

St at enent Handl e IN | NTEGER,

PKCat al ogName IN CHARACTER( L1)

NanelLengt hl I'N SMALLI NT,

PKSchenmaNane IN CHARACTER( 1£2) ,

NaneLengt h2 I'N SMVALLI NTy

PKTabl eName IN CHARACTER( L3) ,

NaneLengt h3 I'N SMVALLENT,

FKCat al ogNane IN CHARACTER( L4) ,

NaneLengt h4 I'N SIMVALLI NT,

FKSchermaNane I'N CHARACTER( L5) ,

NaneLengt h5 IN SMALLI NT,

FKTabl eName I'N CHARACTER( L6) ,

NaneLengt h6 KN SMALLI NT )

11, L2, L3, L4, L5~and L6 are determined by the values of NamelLengthl, NameLerjgth2,
bngth3, NameLength4, NamelLength5, and NameLength6 respectively and each of LjL, L2,
L5, and L6 has.a maximum value equal to the implementation-defined maximum lepgth of
:[Ie—length character string.

4) Let EC be the established SQL-connection associated with C and let SS be the SQL-server on
that connection.

5) Let FOREIGN_KEYS_QUERY be a table, with the definition:

CREATE

TABLE FOREI GN_KEYS_QUERY (

UK_TABLE_CAT CHARACTER VARYI NG( 128) ,
UK_TABLE_SCHEM CHARACTER VARYI NG( 128) NOT NULL,
UK_TABLE_NAME CHARACTER VARYI NG( 128) NOT NULL,
UK_COLUVN_NANE CHARACTER VARYI NG( 128) NOT NULL,
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6) Let
7) Casp:

a)
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FK_TABLE_CAT CHARACTER VARYI NG(128) ,
FK_TABLE_SCHEM CHARACTER VARYI NG(128) NOT NULL,
FK_TABLE_NANE CHARACTER VARYI NG(128) NOT NULL,
FK_COLUWN_NAVE CHARACTER VARYI NG(128) NOT NULL,
ORDI NAL_POSI TI ON SMALLI NT NOT NULL,
UPDATE_RULE SMALLI NT,
DELETE_RULE SMALLI NT,

K_NAVE CHARACTER VARYI'NA 1Z0),
UK_NANE CHARACTER VARYI NG(128) ,
DEFERABI LI TY SMALLI NT,
UNI QUE_OR_PRI MARY CHARACTER(7) )

D

i)

PKN and FKN be the value of PKTableName and FKTableName, respectively.

If CHAR_LENGTH(PKN) = 0 (zero) and CHAR_LENGTH(FKN) # 0 (zero), then the
Set returned describes all the foreign keys (if any) of thé _specified table, and describ
primary or unique keys to which they refer.

Let FKS represent the set of rows formed by)a‘hatural inner join on the values
the CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and CONSTRAINT_N
columns between the rows in SS’s Information Schema REFERENTIAL_CONST
view and the matching rows in SS’s lformation Schema TABLE_CONSTRAINT]

Let UK represent the row in SS'stinformation Schema TABLE_CONSTRAINTS
that defines the primary or unigue key referenced by an individual foreign key i
This row is obtained by matehing the values in the UNIQUE_CONSTRAINT_CA
UNIQUE_CONSTRAINT,  SCHEMA, and UNIQUE_CONSTRAINT_NAME colu
row of FKS to the valués'in the CONSTRAINT_CATALOG, CONSTRAINT_SC
and CONSTRAINT (NAME columns in TABLE_CONTSRAINTS.

Let FK_COLS represent the set of rows in SS’s Information Schema KEY_COLL
USAGE view\that define the columns within an individual foreign key row in FK

Let FKS:-COLS represent the set of rows in the combination of all FK_COLS set

Let UK COLS represent the set of rows in SS’s Information Schema KEY_COL
USAGE view that define the columns within an individual UK.

result
s the

in
AME
RAINTS
S view.

view
N FKS.
TALOG,
nsina
EMA,

JMN_
S.
S.

UMN_

S.

Let UKS COIL S represent the set of rows in the combination of all UK COI S se

Let XKS_COLS represent the set of extended rows formed by a natural inner jo

in on

the values in the CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, CONSTRAINT _
NAME, and ORDINAL_POSITION columns between the rows of FKS_COLS and UKS_

COLS.

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.

Let UKS COLS_NAME be the name of each column of UKS_COLS considered in turn;
the names of the columns of XKS_COLS originating from UKS_COLS are respectively

"U_’ || UKS_COLS_NAME.
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viii) FOREIGN_KEYS_QUERY contains a row for each row in XKS_COLS where:

1) 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 constrainted by privileges”).

) P
z)—Case:

A) If the value of SUP is 1 (one), then FOREIGN_KEYS_QUERY contains & row for
each column of all the foreign keys within a specific table in SS’s 'Information
Schema TABLE_CONSTRAINTS view.

B) Otherwise, FOREIGN_KEYS_ QUERY contains a row for_gach column off all
the foreign keys within a specific table in SS’s Information Schema TABLLE
CONSTRAINTS view in accordance with implementation-defined author{zation
criteria.

ixX) For each row of FOREIGN_KEYS_QUERY:

1) If the implementation does not support catalog names, then UK_TABLE_CAJ is set
to the null value; otherwise, the value of UK TABLE_CAT in FOREIGN_KHYS
QUERY is the value of the U_TABLE_CATALOG column in XKS_COLS.

2) The value of UK_TABLE_SCHEM inn\FOREIGN_KEYS_QUERY is the value|of the
U TABLE_SCHEMA column in XKS COLS.

3) The value of UK_TABLE_NAME in FOREIGN_KEYS_QUERY is the value df the
U TABLE_NAME column_in"XKS_COLS.

4) The value of UK_COLUMN_NAME in FOREIGN_KEYS_QUERY is the valug of the
U COLUMN_NAME;column in XKS_COLS.

5) If the implementation does not support catalog names, then UK_TABLE_CAT is set
to the null value; otherwise, the value of FK_TABLE_CAT in FOREIGN_KHYS _
QUERY._is_the value of the F_TABLE_CATALOG column in XKS_COLS.

6) Thewalue of FK_TABLE_SCHEM in FOREIGN_KEYS_ QUERY is the value|of the
E_TABLE_SCHEMA column in XKS_COLS.

7) ~The value of FK_TABLE_NAME in FOREIGN_KEYS_QUERY is the value df the
F_TABLE_NAME column in XKS_COLS.

8) The value of FK_COLUMN_NAME in FOREIGN_KEYS_QUERY is the value of the
F_COLUMN_NAME column in XKS_COLS.

9) The value of ORDINAL_POSITION in FOREIGN_KEYS_QUERY is the value of the
ORDINAL_POSITION column in XKS_COLS.

10) The value of UPDATE_RULE in FOREIGN_KEYS_ QUERY is determined by the
value of the UPDATE_RULE column in XKS_COLS as follows:

A) Let UR be the value in the UPDATE_RULE column.

B) If UR is 'CASCADE/, then the value of UPDATE_RULE is the code for
CASCADE in Table 26, “Miscellaneous codes used in CLI".
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C) If UR is 'RESTRICT’, then the value of UPDATE_RULE is the code for
RESTRICT in Table 26, “Miscellaneous codes used in CLI".

D) If UR is 'SET NULL/, then the value of UPDATE_RULE is the code for SET
NULL in Table 26, “Miscellaneous codes used in CLI".

=) LE LIS RO A-C T LDkl ) 1 £ LI AT S — oo Ll (P4
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ACTION in Table 26, “Miscellaneous codes used in CLI".

F) If UR is 'SET DEFAULT’, then the value of UPDATE_RULE is the‘code for SET
DEFAULT in Table 26, “Miscellaneous codes used in CLI".

11) The value of DELETE_RULE in FOREIGN_KEYS QUERY js determined by the
value of the DELETE_RULE column in XKS_COLS as follows:

A) Let DR be the value in the DELETE_RULE column.

B) If DR is 'CASCADE’, then the value of DELETEZRULE is the code for CASCADE
in Table 26, “Miscellaneous codes used in CLA4".

C) If DR is 'RESTRICT’, then the value of\DELETE_RULE is the code for
RESTRICT in Table 26, “Miscellanecus ‘todes used in CLI".

D) If DR is 'SET NULL’, then the value of DELETE_RULE is the code for §ET
NULL in Table 26, “Miscellangous codes used in CLI".

E) If DR is 'NO ACTION’, then the value of DELETE_RULE is the code fof NO
ACTION in Table 26, “Miscellaneous codes used in CLI".

F) If DR is 'SET DEFAULT’, then the value of DELETE_RULE is the code for SET
DEFAULT in Table 26, “Miscellaneous codes used in CLI".

12) The value of FK*NAME in FOREIGN_KEYS_QUERY is the value of the CONISTRAINT_
NAME column in XKS_COLS.

13) The value of UK_NAME in FOREIGN_KEYS_QUERY is the value of the UNIQUE_
CONSTRAINT_NAME column in XKS_COLS.

14) _If there are no implementation-defined 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 IMMED|ATE

| ~” _in Table 26, “Miscellaneous codes used in CL1", then the value of DEFERABILITY

in FOREIGN_KEYS QUERY is the code for NOT DEFERRABLE in Table 26,

“Miscellaneous codes used in CLI"; otherwise, the value of DEFERABILITY in

FOREIGN_KEYS_QUERY can be the code for INITIALLY DEFERRED, the value

of the code for INITIALLY IMMEDIATE, or the code for NOT DEFERRABLE in

Table 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 NL3 be the values of NameLength4, NameLength5, and NamelLength6,
respectively.
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Let CATVAL, SCHVAL, and TBLVAL be the values of FKCatalogName, FKSchemaName,
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 informa-
. : . L ——
then an exception condition is raised: CLI-specific condition — invalid use-of null
pointer.

2) If FKSchemaName is a null pointer or if FKTableName is a null pointer, th¢n an
exception condition is raised: CLI-specific condition — invalid use-of null pointer.

xiji) If FKCatalogName is a null pointer, then NL1 is set to zero. If FKSchemaNamg is a
null pointer, then NL2 is set to zero. If FKTableName is a nul/pointer, then NL3 is set
to zero.

xiv) Case:

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

2) If NL1 indicates NULL TERMINATED,<thén let L be the number of octets pf
FKCatalogName that precede the implementation-defined null character that
terminates a C character string.

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

Let CATVAL be the first L octets of FKCatalogName.

xv) Case:

1) If NL2 is not negative, then let L be NL2.

2) If NL2 indicates NULL TERMINATED, then let L be the number of octets pf
FKSchemaName that precede the implementation-defined null character that
terminates a C character string.

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

Let SCHVAL be the first L octets of FKSchemaName.

xvi) Case:

1) If NL3 is not negative, then let L be NL3.

2) If NL3 indicates NULL TERMINATED, then let L be the number of octets of
FKTableName that precede the implementation-defined null character that ter-
minates a C character string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid string

length or buffer length.

Let TBLVAL be the first L octets of FKTableName.
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xvii) Case:
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1) If the METADATA ID attribute of S is TRUE, then:

A) Case:

I) L the value of NL 1 is ZSLO0, then let CATSTR he a zoro Inngfh cfring

2)

B) Case:

1) If the value of NL2 is zero, then let SCHSTR be a zero-length string,

I1) Otherwise,
Case:
1) M*SUBSTRI NG( TRI M SCHVAL) FROM1 FOR 1) =" " and if SUBSTRI N
FROM CHAR_LENGTH( TRI M SCHVAL)) FOR1) ='"', then let TEMPS

the value obtained from evaluating:

SUBSTRI NG( TRI M 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:
UPPER( FK_TABLE_CGAT) = UPPER(’ CATVAL') AND

the value obtained from evaluating:

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

I1) Otherwise,
Case:
1) If SUBSTRI NG{ TRI M CATVAL) FROM1 FOR1) =" "' and4f SUBSTRI NG([TRI M CATVAL)
FROM CHAR_LENGTH( TRI M CATVAL)) FOR1) ='"', thenh let TEMPS[TR be

TRl M SCHVAL)
TR be

2)

C) Case:

FK_TABLE_SCHEM= "' TEMPSTR AND

Otherwise, let SCHSTR be the character string:
UPPER( FK_TABLE_SCHEM) = UPPER(’ SCHVAL’ ) AND

1) If the value of NL3 is zero, then let TBLSTR be a zero-length string.

I1) Otherwise,
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Case:

1)

If SUBSTRI NG( TRI M TBLVAL) FROM1 FOR1) =""' and if SUBSTRI NG TR M TBLVAL)
FROM CHAR_LENGTH( TRI M TBLVAL)) FOR1) ="'"', then let TEMPSTR be
the value obtained from evaluating:

XVi

2)

2) Otherwise:

A) If the v

let CATSTR be the character string:
FK_TABLE_CAT =" CATVAL' AND

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

and let TBLSTR be the character string:
FK_TABLE_NAME = ' TEMPSTR AND

Otherwise, let TBLSTR be the character string:
UPPER( FK_TABLE_NAME) = UPPER(’ TBLVALN'Y” AND

alue of NL1 is zero, then let CATSTR be a zero-length string; otherwise,

B) If the value of NL2 is zero, then let SCHSTR be a zero-length string; otHerwise,

let SCHSTR be the character(string:

FK_

TABLE_SCHEM= " SCHVAL' AND

C) If the value of NL3 js zero, then let TBLSTR be a zero-length string. Otherwise,

let TBLSTR be theeharacter string:

FK_

i) Let PRED bet
CATSTR ||

XiX) Let STMI\be the character string:

SELECT *
FROM FOREI

VWHERE PRED

TABLE-"NAMVE = TBLVAL' AND

he.result of evaluating:
"|| SCHSTR|| ' ' || TBLSTR|| ' ' || 1=1

GN\_KEYS_QUERY

ORDER BY FK_TABLE_CAT, FK_TABLE SCHEM FK_TABLE_NAME, ORDI NAL_PCSI Tl ON

xx) 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.

b)

If CHAR_LENGTH(PKN) # 0 (zero) and CHAR_LENGTH(FKN) = 0 (zero), then the result

set returned contains a description of the primary key (if any) of the specified table together
with the descriptions of foreign keys in all other tables that reference that primary key.

i) Let PKS represent the set of rows in SS’s Information Schema TABLE_CONSTRAINTS
view where the value of CONSTRAINT_TYPE is 'PRIMARY KEY'.
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i)

iii)

Let X represent the set of rows formed by a natural inner join on the values in
CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and CONSTRAINT_NAM
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the
E

columns between the rows in SS’s Information Schema REFERENTIAL_CONSTRAINTS
view and the matching rows in SS’'s Information Schema TABLE_CONSTRAINTS view.

Let FKS represent the rows defining the foreign keys that reference an individual pri-

V)

vii)

X)

mary Key In PKS. These rows are obtained by matching the values of CONS TR
CATALOG, CONSTRAINT_SCHEMA, and CONSTRAINT_NAME columns_in.@

row of PKS to the values in the UNIQUE_CONSTRAINT_CATALOG, UNIQUE[

CONSTRAINT_SCHEMA, and UNIQUE_CONSTRAINT_NAME columns in X.
Let FKSS represent the set of rows in the combination of all FKS sets:

Let PK_COLS represent the set of rows in SS’s Information Schema KEY_COLLU

INT_

JMN_

USAGE view that define the columns within an individual grimary key row in PKS.

Let PKS_COLS represent the set of rows in the combipation of all PK_COLS set

Let FK_COLS represent the set of rows in SS’s Infermation Schema KEY_COLL
USAGE view that define the columns within andndividual foreign key in FKSS.

Let FKS_COLS represent the set of rows in“the combination of all FK_COLS sets.

Let XKS_COLS represent the set of exténded rows formed by a natural inner jo
the values in the CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, CONSTH
NAME, and ORDINAL_POSITION celumns between the rows of PKS _COLS an
CoLs.

Let PKS_COLS NAME be the hame of each column of PKS_COLS considered ir
the names of the columns of XKS_COLS originating from PKS_COLS are respeq
"P_ || UKS_COLS_NAME

Let FKS_COLS_NAME be the name of each column of FKS_COLS considered ir
the names of théicolumns of XKS_COLS originating from FKS_COLS are respeq
"F_' || FKS_COU'S_NAME.

FOREIGN.KEYS_ QUERY contains a row for each row in XKS_COLS where:

1) Let*SUP be the value of Supported that is returned by the execution of GetFe
with FeatureType = 'FEATURE’ and Featureld ='C041’ (corresponding to the
“Information Schema metadata constrainted by privileges”).

S.

JMN_

n on
RAINT _
| FKS_

turn;
tively

turn;
tively

aturelnfo
feature

7) Case:

A) 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
specific table in SS’s information schema TABLE_CONSTRAINTS view.

B) Otherwise, FOREIGN_KEYS_QUERY contains a row for each column of
foreign keys that reference the primary key of a specific table in SS’s inf

of a

all the
orma-

tion schema TABLE_CONSTRAINTS view in accordance with implementation-

defined authorization criteria.
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xi) For each row of FOREIGN_KEYS QUERY:

1)

Fal

If the implementation does not support catalog names, then UK_TABLE_CAT is set
to the null value; otherwise, the value of UK_TABLE_CAT in FOREIGN_KEYS
QUERY is the value of the P_TABLE_CATALOG column in XKS.

AR = O

3)

4)

5)

6)

7

8)

9)

10)
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P_TABLE_SCHEMA column in XKS.

The value of UK_TABLE_NAME in FOREIGN_KEYS_QUERY is the value af the
P_TABLE_NAME column in XKS.

The value of UK_COLUMN_NAME in FOREIGN_KEYS_QUERY is the valug of the
P_COLUMN_NAME column in XKS.

If the implementation does not support catalog names;'théen UK_TABLE_CAT is set
to the null value; otherwise, the value of UK_TABLE JCAT in FOREIGN_KHYS
QUERY is the value of the F_TABLE_CATALOG ¢olumn in XKS.

The value of FK_TABLE_SCHEM in FOREIGN-KEYS_QUERY is the value [of the
F_TABLE_SCHEMA column in XKS.

The value of FK_TABLE_NAME in FOREIGN_KEYS QUERY is the value df the
F_TABLE_NAME column in XKS.

The value of FK_COLUMN_NAME in FOREIGN_KEYS_QUERY is the valug¢ of the
F_COLUMN_NAME column-in*XKS.

The value of ORDINALROSITION in FOREIGN_KEYS_QUERY is the valug of the
ORDINAL_POSITION column in XKS.

The value of URDATE_RULE in FOREIGN_KEYS_QUERY is determined by the
value of the UPDATE_RULE column in XKS as follows.

A) Let UR)be the value in the UPDATE_RULE column.

B) If\UR is 'CASCADE/, then the value of UPDATE_RULE is the code for
E€ASCADE in Table 26, “Miscellaneous codes used in CLI".

C) If UR is 'RESTRICT’, then the value of UPDATE_RULE is the code for
RESTRICT in Table 26, “Miscellaneous codes used in CLI".

11)

D) If UR is 'SET NULL’, then the value of UPDATE_RULE is the code for SET
NULL in Table 26, “Miscellaneous codes used in CLI".

E) If UR is 'NO ACTION’, then the value of UPDATE_RULE is the code for NO
ACTION in Table 26, “Miscellaneous codes used in CLI".

F) If UR is '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.

A) Let DR be the value in the DELETE_RULE column.
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B) If DR is 'CASCADE’, then the value of DELETE_RULE is the code for CASCADE
in Table 26, “Miscellaneous codes used in CLI".

C) If DR is 'RESTRICT’, then the value of DELETE_RULE is the code for
RESTRICT in Table 26, “Miscellaneous codes used in CLI".
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NULL in Table 26, “Miscellaneous codes used in CLI".

E) If DR is 'NO ACTION’, then the value of DELETE_RULE is the code fof NO
ACTION in Table 26, “Miscellaneous codes used in CLI".

F) If DR is 'SET DEFAULT’, then the value of DELETE_RULE ‘is the code for SET
DEFAULT in Table 26, “Miscellaneous codes used in CLI™

12) The value of FK_NAME in FOREIGN_KEYS_QUERY is.the value of the CONISTRAINT _
NAME column in XKS.

13) The value of UK_NAME in FOREIGN_KEYS_QUERY is the value of the UNIQUE_
CONSTRAINT_NAME column in XKS.

14) If there are no implementation-defined 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 IMMED|ATE
in Table 26, “Miscellaneous codes~tised in CLI", then the value of DEFERABJILITY
in FOREIGN_KEYS QUERY is the code for NOT DEFERRABLE in Table 46,
“Miscellaneous codes used.in,€LI"; otherwise, the value of DEFERABILITY]|in
FOREIGN_KEYS QUERY.can be the code for INITIALLY DEFERRED, the jvalue
of the code for INITIALLY IMMEDIATE, or the code for NOT DEFERRABLE in
Table 26, “Miscellanebus codes used in CLI".

15) The value of UNIQUE_OR_PRIMARY in FOREIGN_KEYS_QUERY is 'PRIMARY".

X
=

Let NL1, NL2,Jand NL3 be the values of NameLengthl, NamelLength2, and NamgeLength3,
respectively:

Xiji) Let CATVAL, SCHVAL, and TBLVAL be the values of PKCatalogName, PKSchemaName,
and PKTableName, respectively.

xiv) | If the METADATA ID attribute of S is TRUE, then:

informa-

on”, Y,
then an exception condition is raised: CLI-specific condition — invalid use of null
pointer.

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.

xv) If PKCatalogName is a null pointer, then NL1 is set to zero. If PKSchemaName is a
null pointer, then NL2 is set to zero. If PKTableName is a null pointer, then NL3 is set
to zero.

xvi) Case:

1) If NL1 is 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
PKCatalogName that precede the implementation-defined null character that
terminates a C character string.

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

Let CATVAL be the first L octets of PKCatalogName.

xvji) Case:
1) If NL2 is not negative, then let L be NL2.

2) If NL2 indicates NULL TERMINATED, then let L be the number of octets pf
PKSchemaName that precede the implementation-defined null character that
terminates a C character string.

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

Let SCHVAL be the first L octets of PKSchemaName.
xviji) Case:
1) If NL3 is not negative, then let L be"NL3.

2) If NL3 indicates NULL TERMINATED, then let L be the number of octets pf
PKTableName that precede the implementation-defined null character that fer-
minates a C character string:

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

Let TBLVAL be the first L octets of PKTableName.
Xix) Case:
1) If thetMETADATA ID attribute of S is TRUE, then:
A)\Case:
1) If the value of NL1 is zero, then let CATSTR be a zero-length string.

N Othoarnaice
] D CICTVvVIoCS

Ll
Case:

1) If SUBSTRI NG{ TRI M CATVAL) FROM1 FOR1) =" "' and if SUBSTRI 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 ( TRIMCATVAL) ) - 2)

and let CATSTR be the character string:
FK_TABLE_CAT =’ TEMPSTR AND
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2) Otherwise, let CATSTR be the character string:

B) Case:

1) If the value of NL2 is zero, then let SCHSTR be a zero-length string.

UPPER( FK_TABLE_CAT) = UPPER(’ CATVAL’) AND

2)

C) Case:

1) If the value of NL3"is zero, then let TBLSTR be a zero-length string.

I1) Otherwise,
Case:
1) <4f\SUBSTRI NG TRI M TBLVAL) FROM1 FOR1) =’ "’ and if SUBSTRI N§&
FROM CHAR_LENGTH( TRI M TBLVAL)) FOR 1) ='"’, then let TEMPS

the value obtained from evaluating:

SUBSTRI NG ( TRl M SCHVAL) FROM 2
FOR CHAR LENGTH ( TRPMSCHVAL) ) - 2)

and let SCHSTR be the charactey string:
FK_TABLE _SCHEM= "' TEMPSER /AND

Otherwise, let SCHSTR be-the character string:
UPPER( FK_TABLE_SCHEM) = UPPER(’ SCHVAL') AND

the value obtained from evaluating:

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

I1) Otherwise,
Case:
1) If SUBSTRI NG TRI M SCHVAL) FROM1 FOR1) ="’ and if 'SUBSTRI NG(|TRI M SCHVAL)
FROM CHAR _LENGTH( TRI M SCHVAL) ) FOR 1) =", then'let TEMPS|TR be

TRl M TBLVAL)
TR be

and let TBLSTR be the character string:

2)

FK_TABLE_NAME =’ TEMPSTR AND

Otherwise, let TBLSTR be the character string:
UPPER( FK_TABLE_NAME) = UPPER(’ TBLVAL') AND

2) Otherwise:

A) If the value of NL1 is zero, then let CATSTR be a zero-length string; otherwise,
let CATSTR be the character string:

FK_TABLE_CAT ="' CATVAL' AND
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B) If the value of NL2 is zero, then let SCHSTR be a zero-length string; otherwise,
let SCHSTR be the character string:

FK_TABLE_SCHEM= " SCHVAL' AND

C) If the value of NL3 is zero, then let TBLSTR be a zero-length string. Otherwise,
let TRl STR he the character string-

FK_TABLE_NAME ="' TBLVAL’ AND

xx) Let PRED be the result of evaluating:
CATSTR|| * 7 || SCHSTR|| ' * || TBLSTR|| * " || 1=1

xxi) Let STMT be the character string:

SELECT *

FROM FOREI GN_KEYS_QUERY
VWHERE PRED

CRDER BY FK_TABLE_CAT, FK _TABLE_SCHEM FK._TABLE NAME, ORDI NAL_PCSI Tl ON

xxji) ExecDirect is implicitly invoked with S as thevalue of StatementHandle, STMT| as the
value of StatementText, and the length of STMT as the value of TextLength.

¢) [If CHAR_LENGTH(PKN) # 0 (zero) and CHAR_LENGTH(FKN) # 0 (zero), then thg result
pf the routine is implementation-defined:
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6.24 FreeConnect

Function

Deallocate an SQL-connection.

Definition

Fr eeCornect (
Connecti onHandl e IN I NTEGER )
RETURNS SMALLI NT

General Rules
1) Let|CH be the value of ConnectionHandle.

2) Freg¢Handle is implicitly invoked with HandleType indicating CONNECTION HANDLE| and
with CH as the value of Handle.
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FreeEnv

Function

Deallocate an SQL-environment.

ISO/IEC 9075-3:1999 (E)
6.25 FreeEnv

Defin

Fr eeEny

tion

(
RETURNS SMALLI NT

Genernal Rules

1) Let

2) Fre
with

EH be the value of EnvironmentHandle.

EH as the value of Handle.

Envi ronnent Handl e IN I NTEGER )

eHandle is implicitly invoked with HandleType indicating ENVIRONMENT HANDL

SQL/CLI routines
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6.26 FreeHandle

Function
Free a resource.

Definition

FreeHarldl e (

Handl eType

Handl e

RETURNS SMALLI NT

SMALLI NT,
| NTEGER )

IN
IN
Genenal 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 handle types”, then an ekception
condlition is raised: CLI-specific condition — invalid handle.

3) Cask:
a) [If HT indicates ENVIRONMENT HANDLE; then:

i) If H does not identify an allocated*SQL-environment, then an exception conditign is
raised: CLI-specific condition ~<¢hvalid handle.

i) Let E be the allocated SQL-environment identified by H.
iji) 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.

V) E is deallocated and all its resources are freed.
b) [If HT indicates CONNECTION HANDLE, then:

i) , [f H does not identify an allocated SQL-connection, then an exception condition i$ raised:
€L I-specific condition — invalid handle.

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

iv) If an established SQL-connection is associated with C, then an exception condition is
raised: CLI-specific condition — function sequence error.

v) C is deallocated and all its resources are freed.
¢) If HT 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.

ii) Let S be the allocated SQL-statement identified by H.
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iii) The diagnostics area associated with S is emptied.

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 connection, then the General Rules of Subclause 5.3, “Implicit

4 et 2 [ Y ) ! e e
SCTL LUTTICLLIVUTT , alft dpPpIicu tU LU as U1 UuUTTTart Lurmmicuuiurt.

i) If there is a deferred parameter number associated with S, then an exceptiof-condition
is raised: CLI-specific condition — function sequence error.

<
=

If there is an open cursor associated with S, then:

1) The open cursor associated with S is placed in the closed state and its copy pf the
select source is destroyed.

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

viji) The automatically allocated CLI descriptor areas assocCiated with S are deallocated and
all their resources are freed.

iX) S is deallocated and all its resources are freed.
d) [If HT indicates DESCRIPTOR HANDLE, then:

i) If H does not identify an allocated CL} descriptor area, then an exception condition is
raised: CLI-specific condition — invalid handle.

i) Let D be the allocated CLI descriptor area identified by H.
iji) The diagnostics area assdciated with D is emptied.

iv) Let C be the allocated SQL-connection with which D is associated and let EC b¢ the
established SQL+sconnection associated with C.

v) If EC is not-the current connection, then the General Rules of Subclause 5.3, “Implicit
set connection”, are applied to EC as the dormant connection.

i) The General Rules of Subclause 5.11, “Deferred parameter check”, are applied t¢ D as
the:DESCRIPTOR AREA.

Vji)’/Llet AT be the value of the ALLOC _TYPE field of D.

viii) If AT indicates AUTOMATIC, then an exception condition is raised: CLI-specific condi-
tion — invalid use of automatically-allocated descriptor handle.

iX) Let L1 be a list of allocated SQL-statements associated with C for which D is the current
application row descriptor. For each allocated SQL-statement S in L1, the automatically-
allocated application row descriptor associated with S becomes the current application
row descriptor for S.

X) Let L2 be a list of allocated SQL-statements associated with C for which D is the cur-
rent application parameter descriptor. For each allocated SQL-statement S in L2, the
automatically-allocated application parameter descriptor associated with S becomes the
current application parameter descriptor for S.
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xi) D is deallocated and all its resources are freed.
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6.27 FreeStmt

Function

Deallocate an SQL-statement.

Defin

FreeStn

Genenal Rules

1)

2)
3)

4)

5)

6)

Let
SH.

Let

If O

condlition is raised: CLI-specific condition — invalid attribute identifier.

Let
field

Let
COl

Cas

a)

b)

tion

[t (

St at enment Handl e IN | NTEGER
Opt i on IN  SMALLINT )

RETURNS SMALLI NT

SH be the value of StatementHandle and let S be the allecated SQL-statement iden

OPT be the value of Option.

PT is not one of the codes in Table 18, “Codes.used for FreeStmt options”, then an e

ARD be the current application row descriptor for S and let RC be the value of the
of ARD.

APD be the current application-parameter descriptor for S and let PC be the value
UNT field of APD.

h-

If OPT indicates CLOSE CURSOR and there is an open cursor associated with S, th

i) The open carsor associated with S is placed in the closed state and its copy of th
source is_destroyed.

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

fified by

ception

COUNT

pbf the

cn:

e select

ndicating STATEMENT HANDLE and with SH as the value of Handle.

If ORT indicates FREE HANDLE, then FreeHandle is implicitly invoked with HandleType

0)

d)

e)

If OPT indicates UNBIND COLUMNS, then for each of the first RC item descriptor
ARD, the value of the DATA POINTER field is set to zero.

If OPT indicates UNBIND PARAMETERS, then for each of the first PC item descri
areas of APD, the value of the DATA POINTER field is set to zero.

areas of

ptor

If OPT indicates REALLOCATE, then the following objects associated with S are destroyed:

i) Any prepared statement.
ii) Any cursor.

ii) Any select source.
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iv) Any executed statement.

and the original automatically allocated descriptors are associated with the allocated
SQL-statement with their original default values as described in the General Rules of
Subclause 6.3, “AllocHandle”.
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6.28 GetConnectAttr

Function

Get the value of an SQL-connection attribute.

Definition

CGet Connect Attr (
Connecti onHandl e IN | NTEGER,
Attribute IN | NTEGER,
\Val ue our ANY,
Buf f er Lengt h I N | NTEGER,
St ri nglengt h aut I NTEGER )

RETURNS SMALLI NT

Genenal Rules

1)

2)
3)

4)

5)

Casp:

a)

If ConnectionHandle does not identify an allocated SQL-connection, then an except
condition is raised: CLI-specific condition —invalid handle.

b) Ptherwise:

Let

If A
excq

If A

a)

b)

i) Let C be the allocated SQL-connéction identified by ConnectionHandle.
i) The diagnostics area associated with C is emptied.
A be the value of Attribute.

is not one of the code values in Table 16, “Codes used for connection attributes”, th
ption condition is-faised: CLI-specific condition — invalid attribute identifier.

indicates POPULATE IPD, then:

If there is0 established SQL-connection associated with C, then an exception cond
raised. Ccoennection exception — connection does not exist.

Otherwise:

on

EN an

tion is

If A
a)
b)
c)

i) If POPULATE IPD for C is true , then Value is set to 1 (one).

ii) If POPULATE IPD for C is false , then Value is set to 0 (zero).

indicates SAVEPOINT NAME, then:
Let BL be the value of BufferLength.

Let AV be the value of the SAVEPOINT NAME connection attribute.

The General Rules of Subclause 5.9, “Character string retrieval”, are applied with Value, AV,
BL, and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED

OCTET LENGTH, respectively.
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6) If A indicates SAVEPOINT NUMBER, then Value is set to the value of the SAVEPOINT
NUMBER connection attribute.

7) If A specifies an implementation-defined connection attribute, then

Case:

If the data type for the connection attribute is specified in Table 19, “Data types «of
tributes”, as INTEGER, then Value is set to the value of the implementation-defing

connection attribute.

a) at-

b) Ptherwise:
i) Let BL be the value of BufferLength.

i) Let AV be the value of the implementation-defined connection attribute.

iji) The General Rules of Subclause 5.9, “Character string-retrieval”, are applied with
Value, AV, BL, and StringLength as TARGET, VALUE,"TARGET OCTET LENGI|'H, and

RETURNED OCTET LENGTH, respectively.

194 Call-Level Interface (SQL/CLI)


https://iecnorm.com/api/?name=26f8c0eff19fae702964d0907a2fef67

©ISO/IEC ISO/IEC 9075-3:1999 (E)
6.29 GetCursorName
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Function
Get a cursor name.
Definjtion
CGet Cur qor Namre  (
St at enent Handle IN | NTEGER,
Cur sor Nane QUT CHARACTER(L),
Buf f er Lengt h IN  SMALLI NT,
NanmeLengt h OUT SMALLINT )

where L
defined

Genernal Rules

1) Let
2) Cas

a)

b)

3) Let

4) The

CN,

0OC]

RETURNS SMALLI NT

maximum length of a variable-length character string.

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

h-

with S; let CN be that associated-cursor name.
Otherwise, let CN be the cursor name associated with S.

BL be the value of BufféerLength.

[ET LENGTH, ‘respectively.

SQL/CLI routines

L is the value of BufferLength and has a maximum value ‘equal to the implementation-

If there is no cursor name associated with S, then a unique implementation-dependent name
that has the prefix 'SQLCUR'’ or the prefix 'SQL_CUR’ becomes the cursor name asspciated

General Rules of Subclause 5.9, “Character string retrieval”, are applied with CursqrName,
BL, and NameLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETYRNED
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6.30 GetData

Function

Retrieve a column value.

Definition

CGet Dat g4 (
St at enment Handl e IN | NTEGER,
Col unTmNunber I N SMALLI NT,
Tar get Type I'N SMALLI NT,
Tar get Val ue ouT ANY,
Buf f er Lengt h IN I NTEGER,
St rLen_or _I nd aur I NTEGER )

Genenal Rules

1)
2)

3)

4)

5)

6)

7)
8)

9)
10)

RETURNS SMALLI NT

Let|S be the allocated SQL-statement identified by StatementHandle.
Casp:

a) [If there is no fetched rowset associated,with S, then an exception condition is raised: CLI-
specific condition — function sequence. grror.

b) [If the fetched rowset associated with S is empty, then a completion condition is rais¢d: no
data, TargetValue and StrLenx0r Ind are set to implementation-dependent values, gnd no
further rules of this Subclause are applied.

c) Ptherwise, let R be the fetched rowset associated with S.

Let|ARD be the currentapplication row descriptor for S and let N be the value of the TTOP_
LEVEL_COUNT field-of ARD.

Let|AS be thevalue of the ARRAY_SIZE field in the header of ARD. Let P be the value|of the
attrjbute CURRENT OF POSITION of S.

If P|is greater than AS, the P-th row in R has not been fetched, or the value of the CURSOR
SCROKLEABLE attribute of S is NONSCROLLABLE and AS is greater than 1 (one), thgn an
exception condition 15 raised CLI=specific condition — mvatid cursor position.

Let FR be the P-th row of R.
Let D be the degree of the table defined by the select source associated with S.

If N is less than zero, then an exception condition is raised: dynamic SQL error — invalid
descriptor count.

Let CN be the value of ColumnNumber.

If CN is less than 1 (one) or greater than D, then an exception condition is raised: dynamic SQL
error — invalid descriptor index.
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11)

12)

13)

14)

15)

16)
17)

6.30 GetData

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 nor ARRAY, then let BCN be
the column number associated with such an item descriptor area and let HBCN be the value of
MAX(BCN). Otherwise, let HBCN be zero.

Let IDA be the item descriptor area of ARD specified by CN. If the value of TYPE in IDA is
eithEr or L Or 1 € 0 IS greater than O (Zero), then an exception
condlition is raised: dynamic SQL error — invalid descriptor index.

NOTE 29 — GetData cannot be called to retrieve the data corresponding to a subordinate~descriptor
recofd such as, for example, from an individual field of a ROW type.

If CN is not greater than HBCN, then

Casp:

a) [If the DATA_POINTER field of IDA is not zero, then an exception condition is raised:
dynamic SQL error — invalid descriptor index.

b) [If the DATA_POINTER field of IDA is zero, then it is implementation-defined whether an
pxception condition is raised: dynamic SQL error —invalid descriptor index.

NOTE 30 — This implementation-defined feature detérmines whether columns before the hjighest
bound column can be accessed by GetData.

If there is a fetched column number associated with FR, then let FCN be that column number;
othdgrwise, let FCN be zero.

NOTE 31 — “fetched column number” is the.ColumnNumber value used with the previous invogation (if
any) of the GetData routine with FR. See.the General Rules later in this Subclause where this Jalue is
set.

Cask:

a) [If FCN is greater than zero and CN is not greater than FCN, then it is implementation-
defined whether an exception condition is raised: dynamic SQL error — invalid des¢riptor
index.

NOTE 32 — This jmplementation-defined feature determines whether GetData can only acfess
columns in ascending column number order.

b) [If FCN is‘ess than zero, then:

i) , Let' AFCN be the absolute value of FCN.

FAY o
—Case:

1) If CN is less than AFCN, then it is implementation-defined whether an exception
condition is raised: dynamic SQL error — invalid descriptor index.

NOTE 33 — This implementation-defined feature determines whether GetData can only
access columns in ascending column number order.

2) If CN is greater than AFCN, then let FCN be AFCN.
Let T be the value of TargetType.

Let HL be the standard programming language of the invoking host program. Let operative
data type correspondence table be the data type correspondence table for HL as specified in
Subclause 5.15, “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.
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18)

19)

20)
21)

22)

23)

24)

25)

©ISO/IEC

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

a) T indicates neither DEFAULT nor ARD TYPE and is not one of the code values in Table 8,
“Codes used for application data types in SQL/CLI".

If T|
IDA

Let
If th

a)

b)

If I

then an exception condition is raised: dynamie’SQL error — using clause does not matc

sped

Let

Cask:

a)

b)

- | - |

but the row that contains the corresponding SQL data type in the SQL data type,e0
the operative data type correspondence table contains 'None’ in the host data type’ cq

does not indicate ARD TYPE, then the data type of the <target specification> descr
issetto T.

IRD be the implementation row descriptor associated with S.

e value of the TYPE field of IDA indicates DEFAULT, then:
for the CN-th item descriptor area of IRD for which LEVEL is O (zero).

CT, P, and SC, respectively, for the purposes of this'GetData invocation only.

DA is not valid as specified in Subclause 5.18;*Description of CLI item descriptor ar

ifications.
TT be the value of the TYPE field . ef/1DA.

If TT indicates CHARACTER, then:

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

i) Let CL bé.the implementation-defined maximum length for a CHARACTER VAR
data type:

Otherwise, let UT be TT and let CL be zero.

Casp:

a)

i) Let UT be the cade’value corresponding to CHARACTER VARYING as specified i

/CLI",

umn of

lumn.

bed by

et CT, P, and SC be the values of the TYPE, PRECISION7and SCALE fields, respgctively,

The data type, precision, and scale of the <target spécification> described by IDA arg set to

eas”,

N target

YING

a)

If FCN is less than zero, then

Case:

i) If TT does not indicate CHARACTER, CHARACTER LARGE OBJECT, or BINARY
LARGE OBJECT, then AFCN becomes the fetched column number associated with the

fetched row associated with S and an exception condition is raised: dynamic SQ
— invalid descriptor index.

L error

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 fu

SUBSTRI NG¥#( DV FROM¥( FL+1) )
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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
the values of the TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL _

oo AT T INAE LA LTS\ /AL DDEACIGION-—CLIAD AT T ATAl-OVC
CUUL, LII"\II:IIIVII: TINTEINVAL _TFIXECUITOTUIN, CINTANRACUTLIN_ o1 \/I“\II"\I_UU,

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:CN-th jtem

descriptor area of IRD. Let SV be the value of the <select list> column, with data type
SDT.

iji) 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 SPECIFIC _
TYPE_CATALOG, SPECIFIC_TYPE_SCHEMA, and SPECIFIC_TYPE_NAME figlds in
the corresponding item descriptor area of IRD.

iv) Let TDT be the effective data type of the CN-th <target specification> as represgnted
by the type UT, the length value CL, and the values of the PRECISION, SCALJE,
CHARACTER_SET_CATALOG, CHARACTERNSET_SCHEMA, CHARACTER_SET _
NAME, USER_DEFINED_TYPE_CATALQG,"USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE.CATALOG, SCOPE_SCHEMA, and SCOPE_
NAME fields of IDA.

V) Let LTDT be the data type on thelast retrieval of the CN-th <target specificatipn>,
if any. If any of the following isctrue, then it is implementation-defined whether or
not exception condition is raised: dynamic SQL error — restricted data type attijibute
violation.

1) If LTDT and TDT both identify a binary large object type and only one of LT|IDT and
TDT is a binary farge object locator.

2) If LTDT and TDT both identify a character large object type and only one off LTDT
and TDT js a character large object locator.

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

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

vi) Case:
1) If TDT is a locator type, then;

A) If SV is not the null value, then a locator L that uniquely identifies SV is
generated and the value TV of the CN-th <target specification> is set to an
implementation-dependent four-octet value that represents L.

B) Otherwise, the value TV of the CN-th <target specification> is the null value.

2) If SDT and TDT are predefined data types, then
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Case:

A)

If the <cast specification>

CAST ( SV AS TDT)

©ISO/IEC

does not conform to the Syntax Rules of Subclause 6.22, "<cast specification>",

3)

B)

If SDT 'is)a user-defined type and TDT is a predefined data type, then:

A)<A=et DT be the data type identified by SDT.

B)

N ISO/TEC 9075-Z, and there 1s an implementation-defined conversion_ir
SDT to type TDT, then that implementation-defined conversion is effect
performed, converting SV to type TDT, and the result is the value TV ot
CN-th <target specification>.

Otherwise:

)]

1)

1

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

If the <cast specification>

CAST ( SV AS TDT)

bm type
vely
the

does not conform to the Syntax Rules of Subclause 6.22, "<cast speciffica-

tion>", in ISO/IEC 9075-2, then an exceptioh condition is raised: dyrj
SQL error — restricted data type attribute violation.

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

does not conform to the Gengeral Rules of Subclause 6.22, "<cast speg
tion>", in ISO/IEC 9075%2; then an exception condition is raised in g
dance with the General Rules of Subclause 6.22, "<cast specification:
ISO/IEC 9075-2.

The <cast specification>
CAST (~\SV'AS TDT )

is effectively performed, and the result is the value TV of the CN-th
specification>.

amic

ifica-
CCor-

"' in

<target

efined
efault

C)

The Syntax Rules of Subclause 10.15, "Determination of a from-sql function”,
in ISO/IEC 9075-2, are applied with DT and GN as TYPE and GROUP, respec-
tively.

Case:

)

If there is an applicable from-sql function, then let FSF be that from-sql

function and let FSFRT be the <returns data type> of FSF.

Case:

1) If FSFRT is compatible with TDT, then the from-sgl function TSF is
effectively invoked with SV as its input parameter and the <return

value> is the value TV of the CN-th <target specification>.

200 Call-Level Interface (SQL/CLI)


https://iecnorm.com/api/?name=26f8c0eff19fae702964d0907a2fef67

©ISO/IEC ISO/IEC 9075-3:1999 (E)
6.30 GetData
2) Otherwise, an exception condition is raised: dynamic SQL error —
restricted data type attribute violation.
I1) Otherwise, an exception condition is raised: dynamic SQL error — data type
transform function violation.
26) CN pecomes-the-fetchedcoltmmumber-assoctated-witirthe—fetchedrowassoctated-with S.
27) If TV is the null value, then
Cask:
a) [If StrLen_or_Ind is a null pointer, then an exception condition is raised) data exception —

28)
29)

30)

b)

Let

If n
of a

If T
a)

b)

null value, no indicator parameter.

Otherwise, StrLen_or_Ind is set to the appropriate 'Code’ for SQr, NULL DATA in T
‘Miscellaneous codes used in CLI", and the value of Target¥alue is implementation
dependent.

OL be the value of BufferLength.

null terminator in the character set of the i-th.bound target; otherwise let NB be 0
\V is not the null value, then:

StrLen_or_Ind is set to O (zero).

Case:

i) If TT does not indicate CHARACTER, CHARACTER LARGE OBJECT, or BINA
LARGE OBJECT, then TargetValue is set to TV.

i) Otherwise:
1) IfTT is CHARACTER or CHARACTER LARGE OBJECT, then:
A) KRV is a zero-length character string, then it is implementation-defined
string.

B) The General Rules of Subclause 5.9, “Character string retrieval”, are ap

Able 26,

Ll termination is true for the current SQL-envirenment, then let NB be the length |n octets

Zero).

RY

ivhether

of not an exception condition is raised: data exception — zero-length chajracter

plied

with TargetValue TV Ol and Strlen or Ind as TARGET VAI UFE _QOC

TET

LENGTH, and RETURNED OCTET LENGTH, respectively.

2) If TT is BINARY LARGE OBJECT, then the General Rules of Subclause 5.10,

“Binary large object string retrieval”, are applied with TargetValue, TV, OL,

and

StrLen_or_Ind as TARGET, VALUE, OCTET LENGTH, and RETURNED OCTET

LENGTH, respectively.

3) If FCN is not less than zero, then let DV be TV and let DL be the length of
octets.

4) Let FL be (FL+OL—NB).

TV in
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5) If FL is less than DL, then —CN becomes the fetched column number associated
with the fetched row associated with S and FL, DV and DL become the fetched
length, data value, and data length, respectively, associated with the fetched column
number.
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6.31 GetDescField

Function

Get a field from a CLI descriptor area.

Definition

Cet DesqFi el d (

Genenal Rules

1)

2)
3)

4)
5)

6)

7)

8)

9)

10)

11)

Descri pt or Handl e I'N I NTEGER,
Recor dNunber I'N SMALLI NT,
i el dl dentifier I'N SMALLI NT,
\Val ue ouT ANY,
Buf f er Lengt h IN I NTEGER,
St ri nglLengt h aur I NTEGER )

RETURNS SMVALLI NT

Let|D be the allocated CLI descriptor area identified/by~DescriptorHandle and let N be the value
of tihe COUNT field of D.

Let|FI be the value of Fieldldentifier.

If Fl is not one of the code values in Table 20, “Codes used for descriptor fields”, then an
excgption condition is raised: CLI-specific condition — invalid descriptor field identifier.

Let RN be the value of RecordNumber.

Let[TYPE be the value of the.{Type column in the row of Table 20, “Codes used for descriptor
fields”, that contains FI.

The| General Rules of-Subclause 5.11, “Deferred parameter check”, are applied to D as the
DE$CRIPTOR AREA:

If TIYPE is 'ITEM then:

a) [If RN.s less than 1 (one), then an exception condition is raised: dynamic SQL erroy —
invalid* descriptor index.

b £ RN 3o avrantar thanm Nl thapyn o anpmanlation s Alidian 1o yatend: o Aato
T T\NTNTO 5I\4MLL'I aIaarT Ty, tricrr \JUIII'.II\;LIUII CUTTUTOIVIT TO TUIOLUU. TTU UULtd.

If D is an implementation row descriptor, then let S be the allocated SQL-statement associated
with D.

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.

If MBR is '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.

If MBR is 'No’, then an exception condition is raised: CLI-specific condition — invalid descriptor
field identifier.
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12) If FI 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

desc

riptor field identifier.

13) Let IDA be the item descriptor area of D specified by RN.

14) If TPEsHEADER themheader-informationfromthedescriptorareaD-isretrieved
follgws.
Casp:

a) |If Fl indicates COUNT, then the value retrieved is N.

b)
c)

d) Otherwise, if FI indicates a descriptor header field defined.ih Table 20, “Codes used
scriptor fields”, then the value retrieved is the value of(the descriptor header field id

15) If TI|YPE is 'ITEM’, then item information from the.déscriptor area D is retrieved as follg

Casp:

a)

b)

16) Let

17) fF
desq
to

18) Let

19) IfF

the value of the implementation-defined descriptor header field, identified by FI.

If FI indicates ALLOC_TYPE, then the value retrieved is the allocatior’ type for D.

If FI indicates an implementation-defined descriptor header field; then the value ret

by FI.

If FI indicates an implementation-defined descriptor item field, then the value retrig
the value of the implementation-defined descriptor item field of IDA identified by FI

Otherwise, if FI indicates a descriptor item field defined in Table 20, “Codes used for
tor fields”, then the value retrieved is the value of the descriptor item field of IDA id
by FI.

VV be the value retrieved.

| indicates a descriptor field whose row in Table 6, “Fields in SQL/CLI row and parg
riptor areas”, contains a Data Type that is not CHARACTER VARYING, then Valug
and no further rules of this Subclause are applied.

BL be the/value of BufferLength.

| indieates a descriptor field whose row in Table 6, “Fields in SQL/CLI row and pars

as

ieved is

for de-
entified

WS!

ved is

descrip-
entified

meter
is set

meter

des

riptor areas”, contains a Data Type that is CHARACTER VARYING, then the Gener

| Rules

of Subclause 5.9, “Character string retrieval”, are applied with Value, V, BL, and StringLength
as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNED OCTET LENGTH, respec-

tive

ly.
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6.32 GetDescRec

Function

Get commonly-used fields from a CLI descriptor area.

Defin

Get Desd

where L
defined

Genenal Rules

1)

2)

3)
4)

5)

6)

7
8)

ISO/IEC 9075-3:1999 (E)

escRec

Let

of the COUNT field of D.

The
DES

Let
Cas

a)

b)

tion

Rec (

Descri pt or Handl e I'N I NTEGER,
Recor dNunber I'N SMALLI NT,
Nanme our CHARACTER( L) ,
Buf f er Lengt h I'N SMALLI NT,
NaneLengt h aut SMVALLI NT,
Type aut SVALLI NT,
SubType outr SMVALLI NT,
| engt h our | NTEGER,
Preci si on outr SMALLI NT,
Scal e ot SMALLI NT,
Nul | abl e outr SMALLI NT )

RETURNS SMALLI NT

L is the value of BufferLength and has a maximum value equal to the implementat
maximum length of a variable-length character string.

D be the allocated CLI descriptor-area identified by DescriptorHandle and let N be t

General Rules of Subclause’5.11, “Deferred parameter check”, are applied to D as
SCRIPTOR AREA.

RN be the value ef.RecordNumber.

h-

If RN is-less than 1 (one), then an exception condition is raised: dynamic SQL erro
invalid-descriptor index.

Othierwise, if RN is greater than N, then a completion condition is raised: no data.

on-

he value

he

If D is an implementation row descriptor associated with an allocated SQL-statement S 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.

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.

Let

BL be the value of BufferLength.

Information is retrieved from D:

a)

If Type is not a null pointer, then Type is set to the value of the TYPE field of ITEM
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b)

c)

d)

9)

If SubType is not a null pointer, then SubType is set to the value of the DATETIME _
INTERVAL_CODE field of ITEM.

If Length is not a null pointer, then Length is set to value of the OCTET_LENGTH field of
ITEM.

1L D H H += Ll HY ) D H H PRIy ) 1 £ 2l DD OLOLO f Id
1T T TCUISIUTT 1S TIUL a TTUTT PUITTILET, WHCTT TTTULISTUTT 15 5T tU U1T varutc Ul Uic NECUTOTVU \I e

pf ITEM.
If Scale is not a null pointer, then Scale is set to the value of the SCALE field of ITHEM.

If Nullable is not a null pointer, then Nullable is set to the value of theANWLLABLE] field of
ITEM.

If Name is not a null pointer, then

Case:

i) If null termination is false for the current SQL-environment and BL is zero, thén no
further rules of this Subclause are applied.

i) Otherwise:
1) The value retrieved is the value of thesNAME field of ITEM.
2) Let V be the value retrieved.

3) The General Rules of Subclause 5.9, “Character string retrieval”, are applied with
Name, V, BL, and NamelLéngth as TARGET, VALUE, TARGET OCTET LENGTH,
and RETURNED OCTET LENGTH, respectively.
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Function

Get information from a CLI diagnostics area.

Definition

CGetDi agFiel d (
Handl eType I'N SMVALLI NT,
Handl e I'N | NTECGER,
Recor dNunber I'N SMALLI NT,
Di agl dentifier I N SMALLI NT,
Di agl nfo ouTt ANY,
Buf f er Lengt h I'N SMALLI NT,
St ri ngLengt h aut SMALLI NT )

Genenal Rules

1)
2)

3)

4)

5)

6)

7)

Let

If H

condlition is raised: CLI-specific condition —={nvalid handle.

Cas

a)

b)

c)

d)

RETURNS SMVALLI NT

HT be the value of HandleType.

T is not one of the code values in Table 13;,"Codes used for handle types”, then an e

h-

If HT indicates ENVIRONMEND HANDLE and Handle does not identify an allocatd
environment, then an exception condition is raised: CLI-specific condition — invalid

If HT indicates CONNECTION HANDLE and Handle does not identify an allocated
connection, then anvexception condition is raised: CLI-specific condition — invalid h

If HT indieates STATEMENT HANDLE and Handle does not identify an allocated
Statementythen an exception condition is raised: CLI-specific condition — invalid h

If. KT indicates DESCRIPTOR HANDLE and Handle does not identify an allocated

Kception

d SQL-

handle.

SQL-
andle.

bQL-

andle.

CLI

Let

descriptor area, then an exception condition 1s raised: CLI-Specific condition — inv.
handle.

DI be the value of Diagldentifier.

lid

If DI is not one of the code values in Table 12, “Codes used for diagnostic fields”, then an
exception condition is raised: CLI-specific condition — invalid attribute value.

Let TYPE be the value of the Type column in the row that contains DI in Table 12, “Codes used
for diagnostic fields”.

Let

RN be the value of RecordNumber.
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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 34 — The GetDiagRec, GetDiagField, and Error routines may cause exception or completion
conditions to be raised, but they do not cause diagnostic information to be generated.

9) If TYPE 1s 'STATUS', then:

a) [If RN is less than 1 (one), then an exception condition is raised: invalid condition nyimber.

b) [If RN is greater than N, then a completion condition is raised: no data, and-ho furth
pf this Subclause are applied.

10) If Ol indicates ROW_COUNT and R is neither Execute nor ExecDireet, then an except
condlition is raised: CLI-specific condition — invalid attribute identifier:

11) If TIYPE is 'HEADER’, then header information from the diagnostics area associated wif
resqurce identified by Handle is retrieved.

a) [If DI indicates NUMBER, then the value retrieved is,N-:

b) [If DI indicates DYNAMIC_FUNCTION, then

i)

c) [If DI indicates DYNAMIC_FUNCTION_CODE, then

i)

Case:

Case:

If no SQL-statement was being prepared or executed by R, then the value retrie
zero-length string.

er rules

on

h the

ed is a

Otherwise, the value retrievediis the character identifier of the SQL-statement lpeing
prepared or executed by R:«Phe value DYNAMIC_FUNCTION values are specified in
Table 26, "SQL-statement-codes", in ISO/IEC 9075-2 and in Table 9, "SQL-statement

codes", in ISO/IEC 9075-5.

NOTE 35 — Additienal valid DYNAMIC_FUNCTION values may be defined in other parts of

ISO/IEC 9075.

If .ne-SQL-statement was being prepared or executed by R, then the value retrie
(zero).

Odla H +la 1 - ol +la Y =l PR £ 4l [a¥aY] ot + locos
ULTHICTVWIOST, U1T varut TTricvou 15 U1 TTICytTh TUTTILTIET UT T1IT OUL=olattlliTrit UTI

edis O

g pre-

pared or executed by R. The value DYNAMIC_FUNCTION_CODE values are specified
in Table 26, "SQL-statement codes", in ISO/IEC 9075-2, and in Table 9, "SQL-statement

codes", in ISO/IEC 9075-5.

NOTE 36 — Additional valid DYNAMIC_FUNCTION_CODE values may be defined in
parts of ISO/IEC 9075.

other

d) If DI indicates RETURNCODE, then the value retrieved is the code indicating the basic
result of the execution of R. Subclause 4.2, “Return codes”, specifies the code values and
their meanings.

NOTE 37 — 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.
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e) If DI indicates ROW_COUNT, the value retrieved is the number of rows affected as the re-
sult of executing a <delete statement: searched>, <insert 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> or <update statement: searched>.
Let T be the table identified by the <table name> directly contained in S.

i) If S is an <insert statement>, then the value retrieved is the number of rows ingerted
into T.

i) If S is not an <insert statement> and does not contain a <search condition>, thgn the
value retrieved is the cardinality of T before the execution of S.

iji) Otherwise, let SC be the <search condition> directly contained in S. The value rgtrieved
is effectively derived by executing the statement:

SELECT COUNT( *)
FROM T
WHERE SC

before the execution of S.

The value retrieved following the execution by R of an SQL-statement that doeq not
directly result in the execution of a <délete statement: searched>, <insert statenpent> or
<update statement: searched> is implementation-dependent.

f) [If DI indicates MORE, then the value retrieved is
Case:

i) If more conditions were raised during execution of R than have been stored in the
diagnostics area, then’1 (one).

i) If all the conditions that were raised during execution of R have been stored in|the
diagnostics(area, then O (zero).

g) [If DI indicates TRANSACTIONS_COMMITTED, then the value retrieved is the number
pf SQL-transactions that have been committed since the most recent time at which|the
diagnostics area for HT was emptied.
NOTE 38 - See the General Rules of Subclause 13.3, <external|y-|nvoked procedure> and

COMMITTED mdncates the number of SQL- transactlons that were committed during the mvocatlon
of an external routine.

h) 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 39 — See the General Rules of Subclause 13.3, "<externally-invoked procedure>", and
Subclause 13.4, "Calls to an <externally-invoked procedure>", in ISO/IEC 9075-2. TRANSACTIONS_
ROLLED_BACK indicates the number of SQL-transactions that were rolled back during the invoca-
tion of an external routine.
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i)

)

12) If T|

assqciated with the resource identified by Handle is retrieved.

a)

b)

c)

d)

e)

)

h)

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 40 — TRANSACTION_ACTIVE indicates whether an SQL-transaction is active upon return
from an external routine.

IT DI indicates an implementation-defined diagnostics header field, then the value-rdtrieved
s the value of the implementation-defined diagnostics header field.

YPE is 'STATUS', then information from the RN-th status record in the diagnostics|area

If DI indicates CONDITION_NUMBER, then the value retrieved is RN

If DI indicates SQLSTATE, then the value retrieved is the SQLSTATE value corresgonding
to the status condition.

If DI indicates NATIVE_CODE, then the value retrieved:is-the implementation-defined
hative 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, external
routine exception, or warning, then‘theé message text item of the SQL-invoked rdutine
that raised the exception condition:

i) Otherwise, an implementation=defined character string.

NOTE 41 — An implementation may provide <space>s or a zero-length string or a chafacter
string that describes the status condition.

If DI indicates MESSAGE_LENGTH, then the value retrieved is the length in chargcters 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
pctets of the.character string value of MESSAGE_TEXT corresponding to the status|condi-
tion.

If D}-indicates CLASS_ORIGIN, then the value retrieved is the identification of the haming
puthority that defined the class value of the SQLSTATE value corresponding to the status
ondition That value shall be 'I1SO 9075 if the class value is fully defined in Subclailse 22.1,
"SQLSTATE", in ISO/IEC 9075-2 or Subclause 5.12, “CLI-specific status codes”, and shall be
an implementation-defined character string other than 'ISO 9075’ for any implementation-
defined class value.

If DI indicates SUBCLASS _ORIGIN, then the value retrieved is the identification of the
naming authority that defined the subclass value of the SQLSTATE value corresponding to
the status condition. That value shall be 'ISO 9075’ if the subclass value is fully defined in
Subclause 22.1, "SQLSTATE", in ISO/IEC 9075-2, or Subclause 5.12, “CLI-specific status
codes”, and shall be an implementation-defined character string other than 'I1SO 9075’ for
any implementation-defined subclass value.
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If DI indicates CURSOR_NAME, CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA,
CONSTRAINT_NAME, CATALOG_NAME, SCHEMA_NAME, TABLE_NAME, COLUMN _
NAME, PARAMETER_MODE, PARAMETER_NAME, PARAMETER_ORDINAL_POSITION,
ROUTINE_CATALOG, ROUTINE_SCHEMA, ROUTINE_NAME, SPECIFIC_NAME,
TRIGGER_CATALOG, TRIGGER_SCHEMA, or TRIGGER_NAME, then the values retrieved

are

Case:

1)

2)

i) If the value of SQLSTATE corresponds to warning — cursor operation conflict, tihen the
value of CURSOR_NAME is the name of the cursor that caused the completion ¢
to be raised.

bndition

i) If the value of SQLSTATE corresponds to integrity constraint violation, transaction
rollback — integrity constraint violation, or triggered data change violation, then

The values of CONSTRAINT_CATALOG and CONSTRAINT_SCHEMA are the

<catalog name> and the <unqualified schema name> of the <schema name>

of the

schema containing the constraint or assertion. The value of CONSTRAINT_NAME

is the <qualified identifier> of the constraint/or assertion.
Case:

A) If the violated integrity constraint’is a table constraint, 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 [<quali-
fied identifier> or <local table name>, respectively, of the table in which the table

constraint is contained)

B) If the violated integrity constraint is an assertion and if only one table re

erenced

by the assertion.has been modified as a result of executing the SQL-statgment,
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> or <local table name>, respectively, of the modified

table.

C)_~Otherwise, the values of CATALOG_NAME, SCHEMA_NAME, and TAB[LE _

NAME are <space>s.

IT the value of TABLE_NAME identifies a declared local temporary table, th
the value of CATALOG_NAME is <space>s and the value of SCHEMA NAM

NMODLUL E?
AAa—a—a—a— —up

en
E is

iii) If the value of SQLSTATE corresponds to syntax error or access rule violation, then:

1) The values of CATALOG_NAME, SCHEMA_NAME, and TABLE_NAME are the
<catalog name>, the <unqualified schema name> of the <schema name> of the
schema that contains the table that caused the syntax error or the access rule

2)

violation and the <qualified identifier> or <local table name>, respectively.
TABLE_NAME refers to a declared local temporary table, then CATALOG_N
<space>s and SCHEMA_ NAME contains 'MODULE'.

If
AME is

If the syntax error or the access rule violation was for an inaccessible column, then
the value of COLUMN_NAME is the <column name> of that column. Otherwise, the

value of COLUMN_NAME is <space>s.
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iv) If the value of SQLSTATE corresponds to invalid cursor state, then the value of
CURSOR_NAME is the name of the cursor that is in the invalid state.

v) If the value of SQLSTATE corresponds to with check option violation, then the values
of CATALOG_NAME, SCHEMA_NAME, and TABLE_NAME are the <catalog name>
and the <unqualified schema name> of the <schema name> of the schema that contains
€ VIEW that cause € violation of the , an € <quglified
identifier> of that view, respectively.

i) If the value of SQLSTATE does not correspond to syntax error or access,rule violation,
then:

1) If the values of CATALOG_NAME, SCHEMA_NAME, TABLE_NAME, and
COLUMN_NAME identify a column for which no privileges are granted to the
enabled authorization identifiers, then the value of COIKUMN_NAME is replpced by
a zero-length string.

2) If the 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 a zero-length string.

3) If the values of CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and
CONSTRAINT_NAME identify a <table constraint> for some table T and if|no
privileges for T are granted to the‘enabled authorization identifiers, then thg values
of CONSTRAINT_CATALOG, \CONSTRAINT_SCHEMA, and CONSTRAINT|NAME
are replaced by a zero-lengthUstring.

4) If the values of CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and
CONSTRAINT_NAME identify an assertion contained in some schema S andg if the
owner of S is not-included in the set of enabled authorization identifiers, thgn the
values of CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and CONSTRAINT _
NAME arexeplaced by a zero-length string.

vji) If the valué of SQLSTATE corresponds to triggered action exception, to transactjon
rollback.—=triggered action exception, or to triggered data change violation that [was
causedby a trigger, then:

D The values of TRIGGER_CATALOG and TRIGGER_SCHEMA are the <cataflog
name> and the <unqualified schema name>, respectively, of the <schema name> of

| " _the schema containing the frigger. The value of TRIGGER_NAME is the <qialified

identifier> of the <trigger name> of the trigger.

2) The values of CATALOG_NAME, SCHEMA_NAME, and TABLE_NAME are the
<catalog name>, the <unqualified schema name> of the <schema name>, and the
<qualified identifier> of the <table name>, respectively, of the table on which the
trigger is defined.

viii) If the value of SQLSTATE corresponds to external routine invocation exception, or to
external routine exception, then:

1) The values 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.
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2) The values of ROUTINE_NAME and SPECIFIC_NAME are the <identifier> of the
<routine name> and the <identifier> of the <specific name> of the SQL-invoked
routine, respectively.

3) Case:

A e gl (I H Lo ool +. D £ 4l fa¥a¥ - 1 <l H
LY} T LT LUTTUTLIUTT 1S TTTALTU tU SUTTIC Jaralticicn T UT T OWLTTTTVURTU TUU |ne,

then:

) The value of PARAMETER_MODE is the <parameter mode> of\P;.
I1) The value of PARAMETER_ORDINAL_POSITION is the Value of i.
I11) The value of PARAMETER_NAME is a zero-length _string.
B) Otherwise:
1) The value of PARAMETER_MODE is a zero-length string.
I) The value of PARAMETER_ORDINAL_POSITION is 0 (zero).
I11) The value of PARAMETER_NAMEN\S a zero-length string.

ix) If the value of SQLSTATE corresponds to data exception — numeric value out offrange,
data exception — invalid character valuefor cast, data exception — string data, [right
truncation, data exception — interval field overflow, integrity constraint violation] warn-
ing — string data, right truncation, or warning — implicit zero-bit padding, and the
condition was raised as the restlt of an assignment to an SQL parameter during an
SQL-invoked routine invocation, then:

1) The values of ROUTINE_CATALOG and ROUTINE_SCHEMA are the <catglog
name> and <ungualified schema name>, respectively, of the <schema name>{ of the
schema containing the SQL-invoked routine.

2) The valuesof ROUTINE_NAME and SPECIFIC_NAME are the <identifier>|of the
<routing mame> and the <identifier> of the <specific name>, respectively, of|the
SQL-invoked routine.

3) If the condition is related to some parameter P; of the SQL-invoked routine, then:

A) The value of PARAMETER_MODE is the <parameter mode> of P;.

B) The value of PARAME TER_ORDINAL_POSITION Is the value ot I.

C) If an <SQL parameter name> was specified for the SQL parameter when the
SQL-invoked routine was created, then the value of PARAMETER_NAME is
the <SQL parameter name> of that SQL parameter, P;; otherwise, the value of
PARAMETER_NAME is a zero-length string.

j) If DI indicates SERVER_NAME or CONNECTION_NAME, then the values retrieved are
Case:

i) If R is Connect, then the name of the SQL-server explicitly or implicitly referenced by
R and the implementation-defined connection name associated with that SQL-server
reference, respectively.
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13)

14)

15)

16)

17)
18)
19)

ii) If R is Disconnect, then the name of the SQL-server and the associated impleme

SO/IEC

ntation-

defined 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
Subclause 5.3, “Implicit set connection”, then the name of the SQL-server and the

k)

n)

Let

If D
cont
IS S

Let

connection specified in the application of that Subclause.

and the implementation-defined connection name, respectively, associated with
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, the
<condition name> of the user-defined exception:

i) Otherwise, a zero-length string.

If FI indicates ROW_NUMBER, then the yalue retrieved is the number of the row i

spond to any particular row, then thewalue retrieved is O (zero).

any particular column, thenthe value retrieved is 0 (zero).

If DI indicates an implementation-defined diagnostics status field, then the value re
s the value of the impléementation-defined diagnostics status field.

\V be the value (retrieved.

I indicateg’a diagnostics field whose row in Table 2, “Fields in SQL/CLI diagnostics

bt to Vsand no further rules of this Subclause are applied.

BL\be the value of BufferLength.

implementation-defined connection name, respectively, associated with the dormant

If the status condition was raised in an SQL-session, then the name of the*SQL{server

he

N the

h the

rowset to which this diagnostic record corresponds. If the diagnostic record does not] corre-

If FI indicates COLUMN_NUMBER, then the value retrieved is the number of the golumn
to which this diagnostic record\corresponds. If the diagnostic record does not correspond to

Frieved

hreas”,

ains a Data Type that is neither CHARACTER nor CHARACTER VARYING, then Diaglnfo

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

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:

i) If L is not greater than BL, then the first L octets of Diaglnfo are set to V and th
of the remaining octets of Diaglnfo are implementation-dependent.

214 Call-Level Interface (SQL/CLI)

e values


https://iecnorm.com/api/?name=26f8c0eff19fae702964d0907a2fef67

©ISO/IEC ISO/IEC 9075-3:1999 (E)

b)

6.33 GetDiagField

ii) Otherwise, Diaglnfo is set to the first BL octets of V.

Otherwise, let k be the number of octets in a null terminator in the character set of Diaglnfo
and let the phrase “implementation-defined null character that terminates a C character
string” imply k octets, all of whose bits are zero.

; V con-
catenated with a single implementation-defined null character that terminates-al C char-
acter string. The values of the remaining characters of Diaglnfo are implementation-
dependent.

i) Otherwise, Diaglnfo is set to the first (BL—K) octets of V concatenated with a sihgle
implementation-defined null character that terminates a C character string.
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6.34

GetDiagRec

Function

Get commonly-used information from a CLI diagnostics area.

©ISO/IEC

Defin

Cet Di ad

where L
defined

Genernal Rules

1) Let

2) IfH

condlition is raised: CLlI-specific condition — invalid handle.

3) Cas|

a)

b)

tion

Rec (

Handl eType I'N SMVALLI NT,
Handl e I'N | NTEGER,
Recor dNunber I'N SMALLI NT,

Sql st ate out CHARACTER( 5) ,
Nat i veError out I NTEGER,
MessageText aur CHARACTER( L),
Buf f er Lengt h I'N SMVALLI NT,
Text Lengt h auT SMALLI NT )

RETURNS SMVALLI NT

L is the value of BufferLength and has a maximum alue equal to the implementat
maximum length of a variable-length character String.

HT be the value of HandleType.

T is not one of the code values in Fable 13, “Codes used for handle types”, then an e

h-

If HT indicates ENVIRONMENT HANDLE and Handle does not identify an allocatg
pnvironment, then an.exception condition is raised: CLI-specific condition — invalid

If HT indicates‘CONNECTION HANDLE and Handle does not identify an allocated
connection,/then an exception condition is raised: CLI-specific condition — invalid h

If HTindicates STATEMENT HANDLE and Handle does not identify an allocated

KCeption

d SQL-

handle.

SQL-
andle.

5QL-

andle.

statement, then an exception condition is raised: CLI-specific condition — invalid h

d)

4) Let

If HT indicates DESCRIPTOR HANDLE and Handle does not identify an allocated

CLI

descriptor area, then an exception condition is raised: CLI-specific condition — invalid

handle.

RN be the value of RecordNumber.

5) 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 42 — The GetDiagRec, GetDiagField, and Error routines may cause exception or completion
conditions to be raised, but they do not cause diagnostic information to be generated.

6) If RN is less than 1 (one), then an exception condition is raised: invalid condition number.
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7) If RN is greater than N, then a completion condition is raised: no data, and no further rules of
this Subclause are applied.

8) Let BL be the value of BufferLength.

9) Information from the RN-th status record in the diagnostics area associated with the resource

d Py () 1l 1l H desa. ]
lderyoarrea Uy T1aridic 15 1Turicveu.

a) [If Sqlstate is not a null pointer, then Sqlstate is set to the SQLSTATE value canresppnding
to the status condition.

b) [If NativeError is not a null pointer, then NativeError is set to the implementation-defined
native error code corresponding to the status condition.

¢) |If MessageText is not a null pointer, then
Case:

i) If null termination is false for the current SQL-environment and BL is zero, thé¢n no
further rules of this Subclause are applied.

i) Otherwise, an implementation-defined charaeter string is retrieved. Let MT be [the
implementation-defined character string that-is retrieved and let L be the length in
octets of MT. If BL is not greater than zero; then an exception condition is raisefl: CLI-
specific condition — invalid string length or buffer length. If TextLength is not & null
pointer, then TextLength is set to L:

Case:
1) If null termination is false for the current SQL-environment, then:

A) If L is not greater than BL, then the first L octets of MessageText are s¢t to
MT and the(values of the remaining octets of MessageText are implemertation-
dependent.

B) Otherwise, MessageText is set to the first BL octets of MT.

2) Otherwise, let k the number of octets in a null terminator in the character pet
of \MessageText and let the phrase “implementation-defined null character that
terminates a C character string” imply k octets, all of whose bits are zero.

A) If L is not greater than (BL—k), then the first (L+k) octets of MessageTekt are
set to-MT concatenated-with-a single implementation-defined null charatcter
that terminates a C character string. The values of the remaining characters of
MessageText are implementation-dependent.

B) Otherwise, MessageText is set to the first (BL—k) octets of MT concatenated with
a single implementation-defined null character that terminates a C character
string.
NOTE 43 — An implementation may provide <space>s or a zero-length string or a character
string that describes the status condition.
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6.35 GetEnvAttr

Function
Get the value of an SQL-environment attribute.

Definition

Get EnvAttr (

Envi ronment Handl e IN | NTEGER,
Attribute IN | NTEGER,
\Val ue our ANY,
Buf f er Lengt h I N | NTEGER,
St ri nglengt h aut I NTEGER )

RETURNS SVALLI NT

Genenal Rules
1) Cask:

a) [If EnvironmentHandle does not identify an allecated SQL-environment or if it identifies
an allocated skeleton SQL-environment, then.an exception condition is raised: CLI-$pecific
condition — invalid handle.

b) Ptherwise:

i) Let E be the allocated SQL-environment identified by EnvironmentHandle.
i) The diagnostics area assdeiated with E is emptied.

2) Let|A be the value of Attribute.

3) If Alis not one of the code values in Table 15, “Codes used for environment attributes”, then an
excgption conditionris-raised: CLI-specific condition — invalid attribute identifier.

4) If Alindicates NULL TERMINATION, then

Casg:

a) [If nul¥ termination for E is true , then Value is set to 1 (one).

b) If null termination for E is false , then Value is set to 0 (zero).

5) If A specifies an implementation-defined environment attribute, then

Case:

a) If the data type for the environment attribute is specified in Table 19, “Data types of
attributes”, as INTEGER, then Value is set to the value of the implementation-defined
environment attribute.

b) Otherwise:
i) Let BL be the value of BufferLength.

ii) Let AV be the value of the implementation-defined environment attribute.
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iii) The General Rules of Subclause 5.9, “Character string retrieval”, are applied with
Value, AV, BL, and StringLength as TARGET, VALUE, TARGET OCTET LENGTH, and
RETURNED OCTET LENGTH, respectively.
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6.36

GetFeaturelnfo

Function

Get information about features supported by the CLI implementation.

©ISO/IEC

Defin

Cet Feat

where L
SubFea
implem

tion

urelnfo (
Connect i onHandl e I'N I NTEGER,

Feat ur eType I'N CHARACTER( L1),
FFeat ur eTypelLengt h I'N SMVALLI NT,

Feat urel d I'N CHARACTER(L2),
Feat ur el dLengt h I'N SMVALLI NT,
SubFeat urel d I'N CHARACTER( L3) ,
SubFeat ur el dLengt h I'N SMVALLI NT,
Support ed out SMALLI NT )
RETURNS SMALLI NT

1, L2, and L3 are determined by the values of E€atureTypeLength, FeatureldLengt
fureldLength, respectively, and each of L1, L2; and L3 has a maximum value equal
bntation-defined maximum length of a variable-length character string.

Genenal Rules

1) Cas

a)

b)

2) Cas

a)

e

If ConnectionHandle does not identify an allocated SQL-connection, then an except
condition is raised: CLI-specific-condition — invalid handle.

Otherwise:
i) Let C be the allocated SQL-connection identified by ConnectionHandle.

i) The diagnostics area associated with C is emptied.

e

If therexS no established SQL-connection associated with C, then an exception cond
raised! connection exception — connection does not exist.

N, and
to the

on

tion is

b)

thETWISE, tet EC be the establishied SQiL-connection associated Wit C:

3) If EC is not the current SQL-connection, then the General Rules of Subclause 5.3, “Implicit set
connection”, are applied to EC as the dormant SQL-connection.

4) Let

FTL be the value of FeatureTypeLength.

5) Case:

a)

b)

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

If FTL indicates NULL TERMINATED, then let L be the number of octets of FeatureType
that precede the implementation-defined null character that terminates a C character string.
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7

8)
9)

10)

11)
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¢) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length
or buffer length.

Case:

a)

If L is zero, then an exception condition is raised: CLI-specific condition — invalid string

b)

If F
rais|

Let
Cas
a)

b)

Cask:

a)

h-

e

a)

) 1 ££. 1 )
Criyunrur guricr 1eriytrt.

Otherwise, let FTV be the first L octets of FeatureType and let FT be the valueof

TRIM ( BOTH' ' FROM FTV )

FIL be the value of FeatureldldLength.

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

Otherwise, let FIV be the first L octets of Featureld and let Fl be the value of

TRIM( BOTH' ' FROM FIV )

If FT_is 'SUBFEATURE’, then:

T is other than 'FEATURE’, 'SUBFEATURE’, or 'PACKAGE’, then-an-exception condition is
ed: CLI-specific condition — invalid attribute value.

If FIL indicates NULL TERMINATED, then let.L be the number of octets of Featurgld that
precede the implementation-defined null character that terminates a C character strjing.

Otherwise, an exception condition is raised: CLI-specific condition — invalid string Jength
pr buffer length.

If L is zero, then an exceptiotr condition is raised: CLI-specific condition — invalid $tring
length or buffer length.

1) Let SFIL be the value or sublFeatureldLength.

ii) Case:

1)
2)

3)

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

If SFIL indicates NULL TERMINATED, then let L be the number of octets of
SubFeatureld that precede the implementation-defined null character that termi-
nates a C character string.

Otherwise, an exception condition is raised: CLI-specific condition — invalid string
length or buffer length.
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12)

13)

14)

15)

16)

17)

iii) Case:

©ISO/IEC

1) If L is zero, then an exception condition is raised: CLI-specific condition — invalid

string length or buffer length.

2) Otherwise, let SFIV be the first L octets of SubFeatureld and let SFI be the

value

b)

If there is no row in the INFORMATION_SCHEMA.SQL_FEATURES.view with FEATU

SUH
FEA
attr

Let

Let

Let
the
ast

If al
Exe

a)

b)

£
Ul

TRIM( BOTH' ' FROM SFIV )

Otherwise, let SFI be a character string consisting of a single space.

BFEATURE_PACKAGE_CODE equal to FT, FEATURE_ID equal‘to FI, and SUB_
TURE_ID equal SFI, then an exception condition is raised: CLi-Specific condition —
bute value.

SH be an allocated statement handle on C.

STMT be the character string:

SELECT | S_SUPPORTED

FROM | NFORVATI ON_SCHEMA. SQL_FEATURES

MHERE FEATURE_SUBFEATURE_PACKACE_COBE = ' FT
AND FEATURE_ID = " FI’

AND SUB_FEATURE_ID = ’* SFI”’

IS be the single column value*returned by the implicit invocation of ExecDirect with
value of StatementHandle,(STMT as the value of StatementText, and the length of
he value of TextLength.

Ny status condition, such as connection failure, is caused by the implicit execution
cDirect, then:

The status records returned by ExecDirect are returned on ConnectionHandle.

mplic¢itiinvocation of ExecDirect and no further Rules of this Subclause are applied.

If thewvalue of IS is 'YES', then Supported is set to 1 (one); otherwise, Supported is set

IRE_

invalid

SH as
STMT

This invocation of GetFeaturelnfo returns the same return code that was returned By the

to O

(zero).
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6.37 GetFunctions

Function

Determine whether a CLI routine is supported.

Defin

Get Fung

Genernal Rules

1)

2)

3)

4)
5)

6)

Casp:

a)

b)

Cas

a)

b)
If E

Let

If F

tion

tions (

Connecti onHandl e I'N | NTEGER,
Functionld IN SMALLI NT,

Support ed aut SVALLI NT )
RETURNS SMALLI NT

a)

condition is raised: CLI-specific condition — invalid handle.
Otherwise:
i) Let C be the allocated SQL-connection'identified by ConnectionHandle.

i) The diagnostics area associated‘with C is emptied.

h-

raised: connection exception — connection does not exist.

Otherwise, let EC-be*the established SQL-connection associated with C.

exc

If ConnectionHandle does not identify an allocated~SQL-connection, then an exception

If there is no established SQL-connection associated with C, then an exception cond{tion is

C is not the current SQL-connection, then the General Rules of Subclause 5.3, “Implicit set
conmection”, areapplied to EC as the dormant SQL-connection.

FI be.the-value of Functionld.
I .is’not one of the codes in Table 27, “Codes used to identify SQL/CLI routines”, thgn an
ption—conditionisratsed:—Ctit=specificconditiomr—invaticFunctiontd-specified:

If FI identifies a CLI routine that is supported by the implementation, then Supported is set
to 1 (one); otherwise, Supported is set to O (zero). Table 27, “Codes used to identify SQL/CLI
routines”, specifies the codes used to identify the CLI routines defined in this part of ISO/IEC
9075.
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6.38 GetlInfo

Function

Get information about the implementation.

Defin

©ISO/IEC

Cet | nf @

tion
(

Connect i onHandl e I'N | NTEGER,
nf oType I'N SMALLI NT,
nf oVal ue our ANY,

Buf f er Lengt h IN SMALLI NT,

St ri nglengt h aut SVALLI NT )

RETURNS SMALLI NT

Genenal Rules

1)

2)

3)

4)

5)
6)

7

Casp:

a)

a)

If ConnectionHandle does not identify an allocated SQL-connection, then an except
condition is raised: CLI-specific condition —invalid handle.

b) Ptherwise:
i) Let C be the allocated SQL-connéction identified by ConnectionHandle.
i) The diagnostics area associated with C is emptied.
Casp:
a) [If there is no established SQL-connection associated with C, then an exception cond
raised: connection-gxeeption — connection does not exist.
b) therwise, let E€ be the established SQL-connection associated with C.
If EC is not the turrent SQL-connection, then the General Rules of Subclause 5.3, “Imp
conmection™,are applied to EC as the dormant SQL-connection.
Several General Rules in this Subclause cause implicit invocation of ExecDirect. If any
condtHen—suech-as—a-connectionfaHure aused-by-sHeh—+Hnp Rvecation-o eeBHre

a) The status records returned by ExecDirect are returned on ConnectionHandle.

on

tion is

icit set

status

ct, then:

b) This invocation of GetInfo returns the same return code that was returned by the implicit

Let

invocation of ExecDirect and no further Rules of this Subclause are applied.

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.

Let

SS be the SQL-server associated with EC.
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8) Refer to a component of the SQL-client that is responsible for communicating with one or more
SQL-servers as a driver.

9)
10)

Let SH be an allocated statement handle on C.

Case:

a)

b)

If IT indicates any of the following:

MAXIMUM COLUMN NAME LENGTH
MAXIMUM COLUMNS IN GROUP BY
MAXIMUM COLUMNS IN ORDER BY
MAXIMUM COLUMNS IN SELECT
MAXIMUM COLUMNS IN TABLE
MAXIMUM CONCURRENT ACTIVITIES
MAXIMUM CURSOR NAME LENGTH
MAXIMUM DRIVER CONNECTIONS
MAXIMUM IDENTIFIER LENGTH
MAXIMUM SCHEMA NAME LENGTH
MAXIMUM STATEMENT OCTETS DATA
MAXIMUM STATEMENT OCTETS SCHEMA
MAXIMUM STATEMENT OCTETS
MAXIMUM TABLE NAME LENGTH
MAXIMUM.TABLES IN SELECT
MAXTMUM USER NAME LENGTH

MAXIMUM CATALOG NAME LENGTH

hen:

i)

Let STMT be the character string;

SELECT SUPPORTED_VALUE
FROM | NFORVATI ON_SCHENA. SQL_SI ZI NG
VWHERE SIZING ID = IT

length of STMT as the value of TextLength.

If IT indicates any of the following:

— CATALOG NAME

ii) Let V be the single column value returned by the implicit invocation of ExecDirect with
SH as the value of StatementHandle, STMT as the value of StatementText, and the
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— COLLATING SEQUENCE
— CURSOR COMMIT BEHAVIOR
— DATA SOURCE NAME

— DBMS NAME

— DBMS VERSION

— NULL COLLATION

— SEARCH PATTERN ESCAPE
— SERVER NAME

— SPECIAL CHARACTERS
then:

i) Let STMT be the character string;

SELECT CHARACTER_VALUE
FROM | NFORMATI ON_SCHEMA. SQL_I MPLEMENTATI ON_I NFO
VWHERE | MPLEMENTATI ONLINFO I D =40 T

i) Let V be the single column value.returned by the implicit invocation of ExecDirgct with
SH as the value of StatementkHandle, STMT as the value of StatementText, and the
length of STMT as the value,of TextLength.

¢) [If IT indicates any of the following:
— DEFAULT TRANSAETION ISOLATION
— IDENTIFIERCASE

— TRANSAGTION CAPABLE
then:

i) ket STMT be the character string;

SELECT | NTEGER_VALUE
FROM | NFORMATI ON_SCHEMA. SQL_| MPLEMENTATI ON_I NFO
WHERE | MPLEMENTATION INFO ID = I T

ii) Let V be the single column value returned by the implicit invocation of ExecDirect with
SH as the value of StatementHandle, STMT as the value of StatementText, and the
length of STMT as the value of TextLength.

d) If IT indicates ALTER TABLE, then:
i) LetV be O (zero).

ii) If SS supports the <add column definition> clause on the <alter table statement>, then
add the numeric value for ADD COLUMN from Table 30, “Values for ALTER TABLE
with Getlnfo” to V.
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iii) If SS supports the <drop column definition> clause on the <alter table statement>, then
add the numeric value for DROP COLUMN from Table 30, “Values for ALTER TABLE
with Getlnfo” to V.

iv) If SS supports the <alter column definition> clause on the <alter table statement>, then
add the numeric value for ALTER COLUMN from Table 30, “Values for ALTER TABLE
WIth Getlnfo” to V.

V) If SS supports the <add table constraint definition> clause on the <alter table state-
ment>, then add the numeric value for ADD CONSTRAINT from Table-30, “Vallies for
ALTER TABLE with Getinfo” to V.

i) If SS supports the <drop table constraint definition> clause on the <alter table state-
ment>, then add the numeric value for DROP CONSTRAINT #from Table 30, “Values for
ALTER TABLE with GetlInfo” to V.

NOTE 44 — The ability to specify ALTER TABLE in Getlnfo is deprecated. This capability is

replaced with the ability to invoke GetFeaturelnfo using Featureld-and SubFeatureld combihations

that indicate Features F031-03, F381-01, F381-02, and F381-03)»and Featureld to indicate Heature

F033.

e) [Iif IT indicates CURSOR SENSITIVITY, then let-\A\be set as follows to indicate support for
cursor sensitivity at SS:

i) If SS supports both the behavior associated with the INSENSITIVE keyword and the
behavior associated with the SENSETIVE keyword in Clause 14, "Data manipulation”, in
ISO/IEC 9075-2, then let V be thevalue of SENSITIVE for the CURSOR SENSI[TIVITY
attribute from Table 26, “Miscellaneous codes used in CLI".

i) If SS supports the behavier.associated with the INSENSITIVE keyword in Clayise
14, "Data manipulation®tin 1ISO/IEC 9075-2 but not the behavior associated with the
SENSITIVE keyword in"Clause 14, "Data manipulation”, in ISO/IEC 9075-2, thgn let V
be the value of INSENSITIVE for the CURSOR SENSITIVITY attribute from Tqble 26,
“Miscellaneous.codes used in CLI".

iji) If SS suppdrtsthe behavior of associated with the ASENSITIVE keyword in Clajuse 14,
"Data manipulation”, in ISO/IEC 9075-2, then let V be the value of ASENSITIVE for the
CURSOR'SENSITIVITY attribute from Table 26, “Miscellaneous codes used in dLI".
NOTE 45~ The ability to specify CURSOR SENSITIVITY in Getinfo is deprecated. This cppability
s replaced with the ability to invoke GetFeaturelnfo using Featureld to indicate Feature F191 or
1231,

f) If IT indicates DATA SOURCE READ ONLY, then:
i) If the data from SS can be read but not modified, then let V be "Y".

ii) Otherwise, let V be 'N'.
NOTE 46 — The ability to specify DATA SOURCE READ ONLY in GetInfo is deprecated. This
capability is replaced with the ability to invoke GetFeaturelnfo using Featureld to indicate Feature

Co81.
g) If IT indicates DESCRIBE PARAMETER, then:

i) If SS is capable of describing <dynamic parameter specification>s, then let V be 'Y".
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ii) Otherwise, let V be 'N'.

NOTE 47 — The ability to specify DESCRIBE PARAMETER in GetInfo is deprecated. This capa-
bility is replaced with the ability to invoke GetFeaturelnfo using the Featureld and SubFeatureld
combination to indicate Feature B032-01.

h) If IT indicates FETCH DIRECTION, then:

i) LetV be O (zero).

i) If SS supports the behavior specified in Subclause 14.3, "<fetch statement>", in |SO/IEC
9075-2, associated with a <fetch orientation> that specifies ABSOLUTE then add the
numeric value for FETCH ABSOLUTE from Table 31, “Values for FEFCH DIRECTION
with Getlnfo”, to V.

iji) If SS supports the behavior specified in Subclause 14.3, "<fetch/statement>", in |SO/IEC
9075-2, associated with a <fetch orientation> that specifies\KIRST, then add the humeric
value for FETCH FIRST from Table 31, “Values for FETCH DIRECTION with Getinfo”,
to V.

iv) If SS supports the behavior specified in Subclause 14.3, "<fetch statement>", in |SO/IEC
9075-2, associated with a <fetch orientation>-that specifies LAST, then add the numeric
value for FETCH LAST from Table 31, “Values for FETCH DIRECTION with Getinfo”,

to V.

V) If SS supports the behavior specifieditrSubclause 14.3, "<fetch statement>", in |SO/IEC
9075-2, associated with a <fetch orientation> that specifies NEXT, then add the humeric
value for FETCH NEXT from Table 31, “Values for FETCH DIRECTION with Ggtinfo”,
to V.

i) If SS supports the behavior specified in Subclause 14.3, "<fetch statement>", in |SO/IEC
9075-2, associated withwa <fetch orientation> that specifies PRIOR, then add th¢ nu-
meric value for FETEH PRIOR from Table 31, “Values for FETCH DIRECTION|with
GetlInfo”, to V.

<
=

If SS supparts-the behavior specified in Subclause 14.3, "<fetch statement>", in |SO/IEC
9075-2, associated with a <fetch orientation> that specifies RELATIVE, then add the
numeric.value for FETCH RELATIVE from Table 31, “Values for FETCH DIRECTION
with Getinfo”, to V.
NOTE 8 — The ability to specify FETCH DIRECTION in Getlnfo is deprecated. This capability

s«eptaced with the ability to invoke GetFeaturelnfo using Featureld and SubFeatureld to irdicate
eature F341 with any of its subfeatures

i) If IT indicates GETDATA EXTENSIONS, then V is set as follows to indicate whether the
implementation supports certain extensions to the GetData routine:

i) LetV be O (zero).

ii) If GetData can be called to obtain columns that precede the last bound column, then
add the numeric value for ANY COLUMN from Table 32, “Values for GETDATA
EXTENSIONS with GetInfo”, to V.

iii) If GetData can be called for columns in any order, then add the numeric value for ANY
ORDER from Table 32, “Values for GETDATA EXTENSIONS with Getlnfo”, to V.

NOTE 49 — This also means that a column can be accessed by GetData even though previous
GetData calls retrieved all the data for that column.
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NOTE 50 — The ability to specify GETDATA EXTENSIONS in Getinfo is deprecated. This capa-
bility is replaced with the ability to invoke GetFeaturelnfo using Featureld and SubFeatureld to
indicate Feature C051 with any of its subfeatures.

If IT indicates OUTER JOIN CAPABILITIES, then:

D1l ot \/ ha O (zara)
H—=et—— \Caaacy o

i) If SS supports the behavior for an <outer join type> specified as LEFT as specifjed in
Subclause 7.7, "<joined table>", in ISO/IEC 9075-2, then add the numeric\walue| for
LEFT from Table 33, “Values for OUTER JOIN CAPABILITIES with Getinfo”, t¢ V.

i) If SS supports the behavior for an <outer join type> specified as RIGHT as speqified
in Subclause 7.7, "<joined table>", in ISO/IEC 9075-2, then add ‘the numeric valle for
RIGHT from Table 33, “Values for OUTER JOIN CAPABILITIES with Getlinfo”, [to V.

) If SS supports the behavior for an <outer join type> spécified as FULL as specified

in Subclause 7.7, "<joined table>", in ISO/IEC 9075-2,“then add the numeric valpe for
FULL from Table 33, “Values for OUTER JOIN CAPABILITIES with GetlInfo”, tp V.

V) If SS supports nested outer joins, then add theynumeric value for NESTED from
Table 33, “Values for OUTER JOIN CAPABILITIES with Getlnfo”, to V.

i) If SS supports join operations where the<order of tables in the ON clause need ngt be the
same as the order of the tables within‘the associated JOIN clause, then add the humeric
value for NOT ORDERED from Table 33, “Values for OUTER JOIN CAPABILITIES
with GetInfo”, to V.

i) If SS permits an inner table,to be the result of a INNER JOIN, then add the nu-
meric value for INNER from Table 33, “Values for OUTER JOIN CAPABILITIE$ with
GetlInfo”, to V.

i) If SS supports any predicate within an ON clause of an OUTER JOIN, then addg the
numeric value forrALL COMPARISON OPS from Table 33, “Values for OUTER JOIN
CAPABILITIES with GetlInfo”, to V.

NOTE 51 — The-ability to specify OUTER JOIN CAPABILITIES in Getlnfo is deprecated. | This

capability isyreplaced with the ability to invoke GetFeaturelnfo using Featureld and SubFeatureld to

ndicate Feature FO41 with any of its subfeatures.

If IT indicates ORDER BY COLUMNS IN SELECT, then:

D If €C ranmiirac that caobiimine 1in tho ODNED BV Alanic
H— o Hequr eSSttt coruhnt S—HttHe— oo e —Eiaus

<select list>, then let V be 'Y".

ii) Otherwise, let V be 'N’.
NOTE 52 — The ability to specify ORDER BY COLUMNS IN SELECT in Getinfo is depre-

cated. This capability is replaced with the ability to invoke GetFeaturelnfo using Featureld and
SubFeatureld to indicate Feature F121-02.

If IT indicates SCROLL CONCURRENCY, then:

i) LetV be O (zero).

ii) If SS supports read-only scrollable cursors, then add the numeric value for READ ONLY
from Table 34, “Values for SCROLL CONCURRENCY with GetInfo”, to V.
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iii) If SS supports scrollable cursors and allows this with the lowest level of locking that
ensures that the row can be updated, then add the numeric value for LOCK from
Table 34, “Values for SCROLL CONCURRENCY with GetlInfo”, to V.

iv) If SS supports scrollable cursors and allows this with optimistic concurrency using row
identifiers or timestamps, add the numeric value for OPT ROWVER from Table 34,
"Values for SCROLL CONCURRENCTY with GetInfo’, to V.

V) If SS supports scrollable cursors and allows this with optimistic concurrenéyyby tompar-
ing values, add the numeric value for OPT VALUES from Table 34, “Values for JCROLL
CONCURRENCY with GetInfo”, to V.

NOTE 53 — The ability to specify SCROLL CONCURRENCY in Getlnfo is-deprecated. Thjs ca-

pability is replaced with the ability to invoke GetFeaturelnfo using Featureld“and SubFeatureld to
ndicate Feature C071 with any of its subfeatures.

m) [If IT indicates TRANSACTION ISOLATION OPTION, then:
i) LetV be O (zero).

i) If SS supports the READ UNCOMMITTED isolation level, then add the numeri¢ value
for READ UNCOMMITTED from Table 35, ‘Nalues for TRANSACTION ISOLATION
OPTION with GetInfo and StartTran”, to V.

iji) If SS supports the READ COMMITTED 'isolation level, then add the numeric vglue for
READ COMMITTED from Table 35,{Values for TRANSACTION ISOLATION OPTION
with Getinfo and StartTran”, to V,

iv) If SS supports the REPEATABLE READ isolation level, then add the numeric value for
REPEATABLE READ from (Table 35, “Values for TRANSACTION ISOLATION QPTION
with Getlnfo and StartTran”, to V.

V) If SS supports the SERIALIZABLE isolation level, then add the numeric value [for
SERIALIZABLEwWrom Table 35, “Values for TRANSACTION ISOLATION OPTIQN with
GetlInfo and StartTran”, to V.
NOTE 54 — The ability to specify TRANSACTION ISOLATION OPTION in Getlnfo is degre-
cated. This capability is replaced with the ability to invoke GetFeaturelnfo using Featureld and
SubFeatureld.to indicate Features E151-01, F111-01, F111-02, and F111-03.

n) [If IT imdicates USER NAME, then let V be the value of CURRENT_USER.

NOTE 55 — The ability to specify USER NAME in GetlInfo is deprecated. This capability is|replaced
With' the ability to invoke GetSessionlnfo using the InfoType value that indicates CURRENT|USER.

o) If IT indicates INTEGRITY, then:
i) If SS supports feature E141 (Basic integrity constraints), then let V be 'Y’.

ii) Otherwise, let V be 'N’.

NOTE 56 — The ability to specify INTEGRITY in GetlInfo is deprecated. This capability is replaced
with the ability to invoke GetFeaturelnfo using Featureld to indicate Feature E141.

p) IfIT > 21000 and IT < 24999, or if IT > 11000 and IT < 14999, then:

i) Let STMT be the character string;
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SELECT COALESCE ( CHARACTER VALUE, | NTEGER VALUE)
FROM | NFORVATI ON_SCHENMA. SQL_| MPLEMENTATI ON_I NFO
WHERE | MPLEMENTATIONLINFO_ID = I T

ii) Let V be the single column value returned by the implicit invocation of ExecDirect with
SH as the value of StatementHandle, STMT as the value of StatementText, and the
Ipngfh of STMT as the value of Textl pngfh

q) [If IT > 25000 and IT < 29999, or if IT > 15000 and IT < 19999, then:

i) Let STMT be the character string;

SELECT SUPPORTED_VALUE
FROM | NFORMATI ON_SCHEMA. SQL_SI ZI NG
WHERE | MPLEMENTATION INFO ID = I T

i) LetV be the single column value returned by the implicitinvocation of ExecDirdct with
SH as the value of StatementHandle, STMT as theqvalte of StatementText, and the
length of STMT as the value of TextLength.

11) Let|BL be the value of BufferLength.
12) Casg:

a) [If the data type of V is character string,then the General Rules of Subclause 5.9, “Character
5tring retrieval”, are applied with InfoValue, V, BL, and StringLength as TARGET, VALUE,
TARGET LENGTH, and RETURNED LENGTH, respectively.

b) Otherwise, InfoValue is set to M.
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6.39 GetlLength

Function

Retrieve the length of the string value represented by a Large Object locator.

Defin

©ISO/IEC

Cet Lend

tion

th(

St at emrent Handl e I'N I NTEGER,

| ocat or Type I'N SMALLI NT,

| ocat or I'N I NTEGER,

St ri nglengt h out | NTEGER,
ndi cat or Val ue aut I NTEGER )

RETURNS SMALLI NT

Genenal Rules

1)
2)

3)

4)

5)

6)
7

8)
9)

232

Let

If th
spea

S be the allocated SQL-statement identified by Stat€émentHandle.

ere is a prepared statement associated with S;then an exception condition is raised
ific condition — function sequence error.

If thhe value of LocatorType is not that of either CHARACTER LARGE OBJECT LOCA]

or H
in S
vall
Let

If L

Let

LO

nal

Let

INARY LARGE OBJECT LOCATOR from Table 8, “Codes used for application data
QL/CLI”, then an exception condition is raised: CLI-specific condition — invalid att
e.

LL be the Large Object locator value in Locator.

| is not a valid Large Object locator, then an exception condition is raised: locator e
nvalid specification,

TL be the actual data type of the Large Object string on the server.

If }e value of"LecatorType is not consistent with TL (e.g., a CHARACTER LARGE OB\

ic SQL-error — restricted data type attribute violation.

S\Abe the string value that is represented by LL.

ATOR fona BINARY LARGE OBJECT value), then an exception condition is raised:

. CLI-

[OR
types
ribute

ception

ECT

Case:

a)

If SV contains the null value, then:

Case:

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

ii) Otherwise:

ception

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.
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b) Otherwise:
i) IndicatorValue is set to O (zero).

ii) If TL is CHARACTER LARGE OBJECT, then StringLength is set to the length in
characters of SV.

iji) If TL is BINARY LARGE OBJECT, then StringLength is set to the length in oc1lets of
SV.
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6.40 GetParamData

Function

Retrieve the value of a dynamic output parameter.

Definition

CGet Par gnDat a (
St at ement Handl e I'N I NTEGER,
Par anet er Nunber I N SMALLI NT,
Tar get Type I'N SMALLI NT,
Tar get Val ue ouT ANY,
Buf f er Lengt h IN I NTEGER,
St rLen_or _I nd aur I NTEGER )

Genenal Rules

1)

2)

3)

4)

5)

6)
7)

8)

9)

10)
11)

Let

If th
CLI
was

If P
fun

Let
TOH

If N
desd

Let

If PN

erro

If O

RETURNS SMVALLI NT

S be the allocated SQL-statement identified by StatementHandle.

ere is no executed SQL-statement associated. with S, then an exception condition is
-specific condition — function sequence error; otherwise, let P be the SQL-statement
prepared.

is not a <call statement>, then an exception condition is raised: CLI-specific condit
tion sequence error.

APD be the current application parameter descriptor for S and let N be the value o
P LEVEL_COUNT field of\APD.

is less than zero, then an exception condition is raised: dynamic SQL error — inv
riptor count.

PN be the vatue of ParameterNumber.

is lessthan 1 (one) or greater than N, then an exception condition is raised: dynar
r — invalid descriptor index.

©ISO/IEC

raised:
that

on —

f the

alid

hic SQL

PD for

whict

ATA POINTER is non-zero for at Ieast one of the flrst N item descrlptor areas of AF

U

nber as-

sociated with such an item descrlptor area and let HBPN be the value of MAX(BPN) Otherwise,
let HBPN be 0 (zero).

Let IDA be the item descriptor area of APD specified by PN. if the value of TYPE of IDA is
either ROW or ARRAY, or if LEVEL of IDA is greater than 0 (zero), then an exception condition
is raised: dynamic SQL error — invalid descriptor index.

NOTE 57 — GetParamData cannot be called to retrieve the data corresponding to a subordinate descrip-
tor record such as, for example, from an individual field of a ROW type.

Let

Let

IDA1 be the item descriptor area of IPD specified by PN.

PM be the value of PARAMETER_MODE in IDA1.
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13)

14)

15)

16)
17)

18)
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If PM is PARAM MODE IN then an exception condition is raised: dynamic SQL error — invalid
descriptor index.

If PN is not greater than HBPN, then

Case:

a) [If the DATA_POINTER field of IDA is not zero, then an exception condition is raisgd:
dynamic SQL error — invalid descriptor index.

b) [If the DATA POINTER field of IDA is zero, then it is implementation-defimed. whether an
pxception condition is raised: dynamic SQL error — invalid descriptor index.

NOTE 58 — This implementation-defined 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*\EPN be that paramgter
nunpber; otherwise, let FPN be zero.

NOTE 59 — “fetched parameter number” is the ParameterNumber Value used with the previoug invoca-
tion|(if any) of the GetParamData routine with S. See the General Rules later in this Subclause| where
this|value is set.

Casp:

a) [If FPN is greater than zero and PN is not greater than FPN, then it is implementafion-
defined whether an exception condition israised: dynamic SQL error — invalid des¢riptor
index.

INOTE 60 — This implementation-defined feature determines whether GetParam Data can pnly
pccess parameters in ascending parameter number order.

b) [If FPN is less than zero, then:
i) Let AFPN be the abSolute value of FPN.
i) Case:

1) If PN is_less than AFPN, then it is implementation-defined whether an exception
condition is raised: dynamic SQL error — invalid descriptor index.

NOTE 61 — This implementation-defined feature determines whether GetParamDdta can
only access parameters in ascending parameter number order.

2) If PN is greater than AFPN, then let FPN be AFPN.

Let T be the value of TargetType.

Let HL be the standard programming language of the invoking host program. Let operative
data type correspondence table be the data type correspondence table for HL as specified in
Subclause 5.15, “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 either of the following is true, then an exception condition is raised: CLI-specific condition —
invalid data type in application descriptor.

a) T indicates neither DEFAULT nor APD TYPE and is not one of the code values in Table 8,
“Codes used for application data types in SQL/CLI".
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b) T is one of the code values in Table 8, “Codes used for application data types in SQL/CLI",
but the row that contains the corresponding SQL data type in the SQL data type column of
the operative data type correspondence table contains 'None’ in the host data type column.

19) If T does not indicate APD TYPE, then the data type of the <target specification> described by
IDA issetto T.

20) Let|IPD be the implementation parameter descriptor associated with S.

21) If the value of the TYPE field of IDA indicates DEFAULT, then:

a) |Let PT, P, and SC be the values of the TYPE, PRECISION, and SCALE fields, respegctively,

b) [The data type, precision, and scale of the <target specification>,destribed by IDA ar
PT, P, and SC, respectively, for the purposes of this GetParamBPata invocation only.

for the PN-th item descriptor area of IPD for which LEVEL is O (zero).

22) If IIDA is not valid as specified in Subclause 5.13, “Description-0f CLI item descriptor afeas”,

them an exception condition is raised: dynamic SQL error = using clause does not matc
spedifications.

23) Let[TT be the value of the TYPE field of IDA.

24) Casp:

a) |If TT indicates CHARACTER, then:

i)

b) Otherwise, let UT béTT and let CL be zero.

25) Casp:

a) |If FPN is Jess‘than zero, then

i)

Case:

Let UT be the code value corresponding to CHARACTER VARYING as specified in
Table 7, “"Codes used for implémentation data types in SQL/CLI".

Let CL be the implementation-defined maximum length for a CHARACTER VARYING
data type.

If“TT does not indicate CHARACTER, CHARACTER LARGE OBJECT, or BINARY

| ARGF ORJECT then AFPN hecomes the fetched parameter number associatediwith S

i)

and an exception condition is raised: dynamic SQL error — invalid descriptor index.

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 function>:

SUBSTRI NG ( DV FROM ( FL+1))

b) Otherwise:

i)

Let FL be zero.
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Let SDT be the effective data type of the PCN-th <select list> column as represented by
the values of the TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL _

CODE, DATETIME_INTERVAL_PRECISION, CHARACTER_SET_CATALOG,
CHARACTER_SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_
CATALOG, USER_DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME
fields in the PN-th item descriptor area of IPD. Let SV be the value of the parameter,

with data type SDT.

Let TDT be the effective data type of the PN-th <target specification> asrepres
by the type UT, the length value CL, and the values of the PRECISION,. SCAL]
CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_S
NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE SCHEMA
USER_DEFINED_TYPE_NAME fields of IDA.

Case:

1) If TDT is a locator type, then;

A)

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

pnted
EI
ET

, and

S gen-
tation-

B) Otherwise, the value TV of the RNsth <target specification> is the null value.

2) If SDT and TDT are predefined,data types, then

Case:

A)

B)

If the <cast specification>

CAST ( SV ASSTDT )

does not conform to the Syntax Rules of Subclause 6.22, "<cast specification>",

in ISO/IEC 9075-2, and there is an implementation-defined conversion fr,
SDT tostype TDT, then that implementation-defined conversion is effect
perfermed, converting SV to type TDT, and the result is the value TV of
PN-th <target specification>.

Otherwise:

1) If the <cast specification>

bm type
vely
the

CAST ( SV AS TDT)

does not conform to the Syntax Rules of Subclause 6.22, "<cast specifica-
tion>", in ISO/IEC 9075-2, then an exception condition is raised: dynamic

SQL error — restricted data type attribute violation.

I1) If the <cast specification>

CAST ( SV AS TDT)

does not conform to the General Rules of Subclause 6.22, "<cast specifica-
tion>", in ISO/IEC 9075-2, then an exception condition is raised in accor-
dance with the General Rules of Subclause 6.22, "<cast specification>", in
ISO/IEC 9075-2.
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I11) The <cast specification>
CAST ( SV AS TDT)

is effectively performed, and is the value TV of the PN-th <target specifica-
tion>.

3) 1T SDT IS a user-defined type and TDT IS a predefined data type, then:
A) Let DT be the data type identified by SDT.

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

C) The Syntax Rules of Subclause 10.15, "Determination‘ef a from-sql function”,
in ISO/IEC 9075-2, are applied with DT and GN as“\FYPE and GROUP, respec-

tively.
Case:

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

Case:

1) If FSFPT is compatiblewith TDT, then the from-sql function TSF is
effectively invoked.with SV as its input parameter and the <retrn
value> is the value TV of the CN-th <target specification>.

2) Otherwise,san exception condition is raised: dynamic SQL error|[—
restricted\data type attribute violation.

I1) Otherwise) an exception condition is raised: dynamic SQL error — dgata type
transform function violation.

26) PN pecomes the feteched parameter number associated with S.

27) If TV is the nulkvalue, then

Casp:

a) [If Strllen_or_Ind is a null pointer, then an exception condition is raised: data exceptlion —
hull value, no indicator parameter.

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.

28) Let OL be the value of BufferLength.

29) 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).

30) If TV is not the null value, then:

a) StrLen_or_Ind is set to O (zero).
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b) Case:

i) If TT does not indicate CHARACTER, CHARACTER LARGE OBJECT, or BINA
LARGE OBJECT, then TargetValue is set to TV.

ii) Otherwise:

1) If TT is CHARACTER or CHARACTER LARGE OBJECT, then:

string.

LENGTH, and RETURNED OCTET LENGTH, respéectively.

2) If TT is BINARY LARGE OBJECT, then the Genéral Rules of Subclause 5.]
“Binary large object string retrieval”, are applied with TargetValue, TV, OL,

LENGTH, respectively.

octets.
4) Let FL be (FL+OL—NB).

5) If FL is less than DL, then~~PN becomes the fetched parameter number assg
with the fetched parameter associated with S and FL, DV and DL become t|
fetched length, data.value, and data length, respectively, associated with the
parameter number,

99 (E)
mData

RY

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

B) The General Rules of Subclause 5.9, “Character string _retrieval”, are applied
with TargetValue, TV, OL, and StrLen_or_Ind as TARGET, VALUE, OC[TET

10,

and

StrLen_or_Ind as TARGET, VALUE, OCTET,LENGTH, and RETURNED OLCTET

3) If FCN is not less than zero, then let BV be TV and let DL be the length of [TV in

ciated
he
fetched
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6.41 GetPosition

Function

Retrieve the starting position of a string value within another string value, where the second string

value igTepresemnted-by atargeObjecttocator:

Definition

Cet Posi|ti on(
St at enent Handl e I'N | NTEGER,
| ocat or Type I'N SMALLI NT,
Sour ceLocat or I'N | NTECGER,
Sear chLocat or I'N | NTEGER,
Sear chLi t eral I'N ANY,
Sear chLiteral Length [IN | NTEGER,
FFr onPosi ti on I'N | NTEGER,
| ocat edAt ouT | NTEGER,

ndi cat or Val ue aut I NTEGER )

Genernal Rules

1)
2)

3)

4)
5)

6)

7

8)

240

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

RETURNS SMALLI NT

If there is a prepared statement associated with S, then an exception condition is raised: CLI-

spedific condition — function sequence.error.

e value of LocatorType is not_that of either CHARACTER LARGE OBJECT LOCATOR

or BINARY LARGE OBJECT.LOCATOR from Table 8, “Codes used for application data|types
in §QL/CLI”, then an exception condition is raised: CLI-specific condition — invalid attfibute

If SRCL is not a:valid Large Object locator, then an exception condition is raised: locator

a 0 pe-is-not-consi ith -, W ARA - AR BJECT

LOCATOR for a BINARY LARGE OBJECT value), then an exception condition is raised: dy-
namic SQL error — restricted data type attribute violation.

Case:

a) If SRCL represents the null value, then

Case:

i)

i)

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

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, and no further rules of this Subclause are applied.
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9) Let SLL be the value of SearchlLiterall nngfh

10) Casg:

11)

12)

13)

14)

b)

a)

b)

Let

If FP is less'than 1 (one) or greater than SRCVL, then an exception condition is raised:
spedific condition — invalid attribute value.

If FPNiSQreater than 1 (one), then let SRCV be the value of

Otherwise:
i) IndicatorValue is set to O (zero).

ii) Let SRCV be the actual value that is represented by SRCL.

D

If SLL is equal to zero, then:
i) Let SCHL be the Large Object locator value in SearchlLocator.

i) If SCHL is not a valid Large Object locator, then an exception(ondition is raised
exception — invalid specification.

iji) Let SCHT be the actual data type of the Large Objectstring on the server.

raised: dynamic SQL error — restricted data type attribute violation.

condition — invalid attribute value.
i) Let SCHV be the actual value that .is*represented by SCHL.

Otherwise,

Case:

condition — invalidzattribute value.

i) Otherwise, let SEHV be the value of that literal.

SUBSTRI NG ( SRCV FROM FP)

Case:

a)

b)

If SRCV contains a string MV of contiguous characters (if SRCV is a character string) or
contiguous octets (if SRCV is a binary string) that is the same as the string of characters or
octets (as appropriate) in SCHV then LocatedAt is set to the starting position (in characters

or octets, as appropriate) of the first occurrence of MV within SRCV.

Otherwise, LocatedAt is set to O (zero).

SQL/CLI routines
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iv) If the value of LocatorType is not consistent with SCHT, then an exception condjtion is

V) If SCHL represents the null value, then an &xception condition is raised: CLI-specific

i) If SearchLiteral is a nulltpointer, then an exception condition is raised: CLI-specific

FP be the valug of FromPosition. Let SRCVL be the length of SRCV (in characters [f SRCV
is a|character string and in octets if SRCV is a binary string).
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6.42 GetSessionInfo

Function
Get information about <general value specification>s supported by the implementation.
Definjtion
CGet Sesqi onl nf o(
Connect i onHandl e I'N I NTEGER,
nf oType I'N SMVALLI NT,
nf oVal ue auT ANY,
Buf f er Lengt h I N SMALLI NT,
St ri nglengt h aut SMALLI NT )

RETURNS SMALLI NT

Genenal Rules

1)

2)

3)

4)

5)

6)

7
8)

Casp:

a)

b)

Cas

a)

b)
If E

a)

If ConnectionHandle does not identify an allocated SQL-connection, then an except
condition is raised: CLI-specific condition —invalid handle.

Otherwise:
i) Let C be the allocated SQL-connéction identified by ConnectionHandle.

i) The diagnostics area associated with C is emptied.

h-

If there is no established SQL-connection associated with C, then an exception cond
raised: connection-gxeeption — connection does not exist.

Otherwise, let E€ be the established SQL-connection associated with C.

C is not thé turrent SQL-connection, then the General Rules of Subclause 5.3, “Imp

conmection™,are applied to EC as the dormant SQL-connection.

Let

I bethe value of InfoType.

©ISO/IEC

on

tion is

icit set

If IT is not one of the codes in Table 29, “Codes and data types for session implementation
information”, then an exception condition is raised: CLI-specific condition — invalid information

type.

Let GVS be the value of <general value specification> in the same row as IT in Table 29, “"Codes

and
Let

Let

data types for session implementation information”.
SH be an allocated statement handle on C.

STMT be the character string:
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SELECT UNI QUE GVS
FROM | NFORMATI ON_SCHEMA. TABLES -- Any table would do
WHERE 1 = 1 ---Any predicate that is TRUE woul d do

9) 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 Textl pngfh

10) If ahy status condition, such as connection failure, is caused by the implicit invocation |of
ExegDirect, then:

a) [The status records returned by ExecDirect on SH are returned on ConnetctionHandlg.

b) [This invocation of GetSessionlInfo returns the same return code thatiwas returned Qy the
mplicit invocation of ExecDirect and no further Rules of this SupClause are applied.

11) Let|BL be the value of BufferLength.

12) The| General Rules of Subclause 5.9, “Character string retrieval”, are applied with Info\falue,
V, BL, and StringLength as TARGET, VALUE, TARGET QCTET LENGTH, and RETURNED
OCTET LENGTH, respectively.
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6.43 GetStmtAttr

Function

Get the value of an SQL-statement attribute.

Definition

Get Stnt|Attr (
St at ement Handl e I'N I NTEGER,
Attribute I'N | NTECGER,
\Val ue (e8]} ANY,
Buf f er Lengt h I N | NTEGER,
St ri nglengt h aut I NTEGER )

Genenal Rules

1)
2)
3)

4)

Let|S be the allocated SQL-statement identified by StateémentHandle.

Let]A be the value of Attribute.

If Alis not one of the code values in Table 17,/4Codes used for statement attributes”, thq
excgption condition is raised: CLI-specific candition — invalid attribute identifier.
Cask:

a) [If A indicates APD_HANDLE xthen Value is set to the handle of the current applicg
parameter descriptor for S.

b) [If A indicates ARD_HANDLE, then Value is set to the handle of the current applicat
descriptor for S.

RETURNS SMALLI NT

If A indicates IPD-HANDLE, then Value is set to the handle of the implementation
ter descriptoriassociated with S.

If A indicates IRD_HANDLE, then Value is set to the handle of the implementation
descriptor associated with S.

©ISO/IEC

nan

tion

ion row

parame-

row

If A indicates CURSOR SCROLLABLE, then

Case:

i) If the implementation supports scrollable cursors, then

Case:

1) If the 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) If the value of the CURSOR SCROLLABLE attribute of S is SCROLLABLE

, then

Value is set to the code value for SCROLLABLE from Table 26, “Miscellaneous codes

used in CLI".
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ii) Otherwise, an exception condition is raised: CLI-specific condition — optional feature
not implemented.

f) If A indicates CURSOR SENSITIVITY, then

Case:

i)

g) [If A indicates METADATA ID, then

i)

h) [If A indicates\CURSOR HOLDABLE, then

i)

If the implementation supports cursor sensitivity, then

Case:

1)

2)

3)

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/Sh\is INSENSITIVE,|then
Value is set to the code value for INSENSITIVE from_Table 26, “Miscellaneolis codes
used in CLI".

If the value of the CURSOR SENSITIVITY attribute of S is SENSITIVE, than Value
is set to the code value for SENSITIVE from_Table 26, “Miscellaneous codes psed in
CLI".

Otherwise, an exception condition is raised:* CLI-specific condition — optional feture

not implemented.

Case:

If the METADATA ID attribute for S has been set by the SetStmtAttr routine, then
Value is set to the codevalue of that attribute from Table 19, “Data types of attrjibutes”.

Case:

IT the implementation supports cursor holdability, then

Case:

i) Otherwise, Valuéis set to the code value for FALSE from Table 26, “Miscellaneops codes
used in CLI".

i)

1)

2)

3)

If the value of the CURSOR HOLDABLE attribute of S is NONHOLDABLE, then
the Value is set to the code value for NONHOLDABLE from Table 26, “Miscellaneous

codes used in CLI".

If the value of the CURSOR HOLDABLE attribute of S is HOLDABLE, then the
Value is set to the code value for HOLDABLE from Table 26, “Miscellaneous codes
used in CLI".

Otherwise, an exception condition is raised: CLI-specific condition — invalid at-
tribute value.

Otherwise, an exception condition is raised: CLI-specific condition — optional feature
not implemented.
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i) If Aindicates CURRENT OF POSITION, then
Case:

i) If there is no fetched rowset associated with S, then an exception condition is raised:
CLI-specific condition — invalid cursor state.

i) Otherwise, Value is set to the current position within the fetched rowset associated with
S.

j) |If Aindicates NEST DESCRIPTOR, then
Case:

i) If the NEST DESCRIPTOR attribute for S has been set by the.SetStmtAttr routipe, then
Value is set to the code value of that attribute from Table 19, “Pata types of attrjibutes”.

i) Otherwise, VALUE is set to the code value for FALSE from Table 26, “Miscellarnfeous
codes used in CLI".

5) If Alspecifies an implementation-defined statement attripute, then
Cask:

a) |If the data type for the statement attribute is specified in Table 19, “Data types of pt-
tributes”, as INTEGER, then Value is set*to the value of the implementation-defingd

Statement attribute.

b) Ptherwise:

i) Let BL be the value of BufferLength.

i) Let AV be the value‘of the implementation-defined statement attribute.

iji) The General Rules of Subclause 5.9, “Character string retrieval”, are applied with
Value, AV, BL;-and StringLength as TARGET, VALUE, TARGET OCTET LENG]'H, and

RETURNED OCTET LENGTH, respectively.
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6.44 GetSubString

Function

Either retrieve a portion of a string value that is represented by a Large Object locator or create a
Large gQbjectvatueattheserver and retrieve o targe Objecttocator for that vatue:

Definition

Get Sub$t ri ng(

St at enent Handl e I'N | NTEGER,
| ocat or Type I'N SMALLI NT,
Sour ceLocat or I'N | NTEGER,
Fr onPosi ti on I'N | NTEGER,
FFor Lengt h I'N | NTEGER,
Tar get Type I'N SMALLI NT,
Tar get Val ue out ANY,
Buf f er Lengt h I'N | NTEGER,
St ri nglengt h ot | NTEGER,
ndi cat or Val ue out I NTEGER )

RETURNS SMALLI NT

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

2) |If there is a prepared statement associated with S, then an exception condition is raised: CLI-
spedific condition — function sequence error.

3) If the value of LocatorType isiot that of either CHARACTER LARGE OBJECT LOCATOR
or BINARY LARGE OBJECT)LOCATOR from Table 8, “Codes used for application data|types
in §QL/CLI", then an exception condition is raised: CLI-specific condition — invalid attfibute
valye.

4) Let[SRCL be theLarge Object locator value in SourcelLocator.

5) If SRCL is nat a valid Large Object locator, then an exception condition is raised: locagor
exception =‘invalid specification.

6) Let|SRCT be the actual data type of the Large Object string on the server.

7) If the value of LocatorType is not consistent with SRCT (e.g., a CHARACTER LARGE OBJECT
LOCATOR for a BINARY LARGE OBJECT value), then an exception condition is raised: dy-
namic SQL error — restricted data type attribute violation.

8) Let TT be the value of TargetType.

9) If TT is not equal to one of the values for CHARACTER, CHARACTER LARGE OBJECT,
BINARY LARGE OBJECT, CHARACTER LARGE OBJECT LOCATOR, or BINARY LARGE
OBJECT LOCATOR from Table 8, “Codes used for application data types in SQL/CLI", then an
exception condition is raised: CLI-specific condition — invalid attribute value.

10) If SRCL is the null value, then
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11)
12)

248

Case:

a)

b)

Let

IfS

)
h)

If IndicatorValue is a null pointer, then an exception condition is raised: data exception —

null value, no indicator parameter.

Otherwise, IndicatorValue is set to the value of the 'Code’ for SQL NULL DATA from

Talal Fa VST W H 1} | (- =1 ) 1 £ 1} ) 4 e
rauic £U,  IVIToLTITAlITUUS LUUTS USTU TTT UL T, LT varutos Ul ait udicT vutpgutl argyuritic ItS

are implementation-dependent, and no further rules of this Subclause are applied;
OL be the value of BufferLength.

RCL is not the null value, then:

IndicatorValue is set to O (zero).

et SRCV be the large object value that is represented by SRCLX

s a binary string, then let SRCVL be the length of SRCYV in octets.

Let FP be the value of FromPosition and let FL be-the value of ForLength.

— invalid attribute value.
i) FP is less than 1 (one).
i) FL is less than 1 (one).

i) FP+FL-1 is greater than SRCVL.

n SRCV (where the positions are in characters or octets, as appropriate).
Let RVL be the number of octets in RV.
Case:

i) If TT-indicates CHARACTER or CHARACTER LARGE OBJECT, then:

2) The General Rules of Subclause 5.9, “Character string retrieval”, are applied

with TargetValue, RV, OL, and RVL as TARGET, VALUE, OCTET LENGTH and

RETURNED OCTET LENGTH, respectively.

ii) If TT indicates BINARY LARGE OBJECT, then the General Rules of Subclause 5.10,
“Binary large object string retrieval”, are applied with TargetValue, RV, OL, and RVL as
TARGET, VALUE, OCTET LENGTH and RETURNED OCTET LENGTH, respectively.

ii) Otherwise, set TargetValue to the value of a Large Object locator that represents the

value RV at the server.
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If SRCV is a character string, then let SRCVL be the length,of SRCV in characters; jf SRCV

If any of the following is true, then an exception condition is raised: CLI-specific condition

et RV be the value of the'string that starts at position FP and ends at position FP{FL—1

B NIf TV is a zero-length character string, then it is implementation-defined whether or
not an exception condition is raised: data exception — zero-length character §tring.
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GetTypelnfo

ion

Defin

Cet TypHd

Genenal Rules

1) Let

2) Ifa
stat

3) Let

4) If D
in
an 4

5) Let

6) Let
assd

7) Let
aro
for
cont

CREATE

St at enent Handl e
Dat aType
RETURNS SMVALLI NT

tion

e | NTEGER
SMALLI NT )

I'N
I'N
S be the allocated SQL-statement identified by StatementHandle.

a}

D be the value of DataType.

xception condition is raised: CLI-spegific condition — invalid data type.

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

ciated with EC.

N open cursor is associated with S, then an exception condition is raised: invalid cyrsor

EC be the established SQLs~¢ohnection associated with C and let SS be the SQL-sefver

is not the code value corresponding to AL TYPES in Table 26, “Miscellaneous codés used
LI1”, and is not one of the code values inTable 37, “Codes used for concise data types$”, then

TYPE_INFO be a table, with a definition and description as specified below, that coptains
w for each predefined data type supported by SS. For all supported predefined data|types

wvhich more than one name is supported, it is implementation-defined whether TYPH_INFO

ains a singlerow or a row for each supported name.

TABLE T¥PE_| NFO (

TYPE_NAME CHARACTER VARYI NG(128) NOT NULL
PRIFMARY KEY,

DATA-TYPE SMALLI NT NOT NULL,

COLUWN S| ZE | NTEGER,

LI TERAL_PREFI X CHARACTER VARYI NG 128),

LI TERAL_SUFFI X CHARACTER VARYI NG 128),

CREATE_PARANS CHARACTER VARYI NG 128)
CHARACTER SET SQL_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 ATTRI BUTE 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)),
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LOCAL_TYPE_NANME CHARACTER VARY! NG( 128)
CHARACTER SET SQL_TEXT,

M NI MUM _SCALE | NTEGER,

MAXI MUM_SCALE | NTEGER,

SQL_DATA TYPE SMALLI NT NOT NULL,

SQL_DATETI ME_SUB  SMALLINT
CHECK ( SQL_DATETIME_ SUB IN(1, 2, 3, 4, 5 6, 7, 8 9, 10, 11, 12, 13)

©ISO/IEC

OR SQT_DATETTVE_SUB 'S NOLCL),
NUM_PREC_RADI X I NTEGER
NTERVAL_PRECI SI ON SMVALLI NT )

8) The|description of the table TYPE_INFO is:

b)

c)

d)

e)

The value of TYPE_NAME is the name of the data type. If multiple names are sup
for this data type and TYPE_INFO contains only a single rowfor'this data type, the
mplementation-defined which of the names is in TYPE_NAME.

Table 37, “Codes used for concise data types”.

The value of COLUMN_SIZE is:

i) The null value if the data type has neithér'a length nor a precision.

i) The maximum length in characters*for a character string data type.

i) The maximum length in bits fora bit string data type.

V) The maximum or fixed precision, as appropriate, for a numeric data type.

V) The maximum or fixed\length in positions, as appropriate, for a datetime or inte
data type.

i) An implementation-defined value for an implementation-defined data type that
length or a(precision.

The value oFREITERAL _PREFIX is the character string that must precede the data
value when a <literal> of this data type is specified. The value of LITERAL_PREFI
null value if no such string is required.

Théevalue of LITERAL_SUFFIX is the character string that must follow the data ty,

The value of DATA_TYPE is the code value for the predefined data type as defined|i

ported
nitis

erval

nas a

type
is the

pe value

WNen a <literal> of this data type Is specitied. The value of CITERAL_SUFFIX 1S th
value if no such string is required.

e null

f) The value of CREATE_PARAMS is a comma-separated list of specifiable attributes for the

9)

data type in the order in which the attributes may be specified. The attributes <len

gth>,

<precision>, <scale>, and <time fractional seconds precision> appear in the list as LENGTH,

PRECISION, SCALE, and PRECISION, respectively. The appearance of attributes
implementation-defined data types is implementation-defined.

The value of NULLABLE is 1 (one).

in

h) The value of CASE_SENSITIVE is 1 (one) if the data type is a character string type and the
default collation for its implementation-defined implicit character repertoire would result in

250 C

a case sensitive comparison when two values with this data type are compared. Oth
the value of CASE_SENSITIVE is 0 (zero).
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i) 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>, then let V1 be 1 (one);
otherwise let V1 be 0 (zero). If the data type can be the data type of a column of a <row
value constructor> immediately contained in a basic predicate, then let V2 be 2; otherwise
let V2 be O (zero). The value of SEARCHABLE is (V1+V2).

i) [The value of UNSIGNED_ATTRIBUTE is

Case:

i) If the data type is unsigned, then 1 (one).

i) If the data type is signed, then O (zero).

iji) If a sign is not applicable to the data type, then the null valde.

k) [The value of FIXED_PREC_SCALE is

Case:
i) If the data type is an exact numeric with a fixéd precision and scale, then 1 (one).
i) Otherwise, 0 (zero).

) [The value of AUTO_UNIQUE_VALUE is

Case:

i) If a column of this data type s set to a value unique among all rows of that column
when a row is inserted, theR’1 (one).

i) Otherwise, O (zero).

m) [The value of LOCAL, TYPE_NAME is an implementation-defined localized representation of
the name of the data'type, intended primarily for display purposes. The value of LQCAL_
TYPE_NAME is the null value if a localized representation is not supported.

n) [The value oFMINIMUM_SCALE is:

i) Thewnull value if the data type has neither a scale nor a fractional seconds precigion.

i)X/The minimum value of the scale for a data type that has a scale.

iii) The minimum value of the fractional seconds precision for a data type that has a frac-
tional seconds precision.

0) The value of MAXIMUM_SCALE is:
i) The null value if the data type has neither a scale nor a fractional seconds precision.
ii) The maximum value of the scale for a data type that has a scale.

iii) The maximum value of the fractional seconds precision for a data type that has a
fractional seconds precision.

p) The value of SQL_DATA_TYPE is the code value for the predefined data type as defined in
Table 7, “Codes used for implementation data types in SQL/CLI".
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9)

10)

g) The value of SQL_DATETIME_SUB is

Case:

©ISO/IEC

i) If the data type is a datetime type, then the code value for the datetime type as defined

in Table 9, “Codes associated with datetime data types in SQL/CLI".

r) [The value of NUM_PREC_RADIX is

s)

Cas

b)

Case:

in Table 10, “Codes associated with <interval qualifier> in SQL/CLI".

i) Otherwise, the null value.

i) Otherwise, the null value.
The value of SQL_INTERVAL_PRECISION is
Case:

i) If the data type is an interval type, then <interval leading field precision>.

i) Otherwise, the null value.

e

If D is the code value corresponding to ALL TYPES in Table 26, “Miscellaneous codg
n CLI", then let P be the character string

SELECT *
FROM TYPE_| NE©
ORDER BY DATA)TYPE

Otherwise, let'P be the character string

SELECT *
EROM TYPE_I NFO

i) If the data type is an interval type, then the code value for the interval type as flefined

i) If the value of PRECISION is the value of a precision, thenthe radix of that prefision.

s used

WHERE DATA TYPE = d

ExecDirect is implicitly invoked with S as the value of StatementHandle, P as the value of
StatementText, and the length of P as the value of TextLength.
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6.46 MoreResults

Function

Determine whether there are more result sets available on a statement handle and, if there are,

initializeprocessing forthose resuttsets:
Definjtion
MoreRedqul ts (

St at ement Handl e I'N I NTEGER )

Genernal Rules

1)
2)

3)

4)

5)

Let

If th
no ¢

Cas

a)

b)

c)
If C
a)
b)

Cas

RETURNS SMALLI NT

S be the allocated SQL-statement identified by StatementHandle.

ata — no additional dynamic result sets returneds

h-

General Rules of this Subclause are-évaluated.

condition — function sequence érror.

Otherwise, let CR be thé cursor associated with S.
R is currently open;.then:

CR is placed in\the closed state.

Any fetched-row associated with S is removed from association with S.

e

S, then:

ere is no executed SQL-statement associated with S, then a completion condition is|raised:

If there is no cursor associated with S and<dhere exists an implementation-defined cgpability
to support that situation, then implementation-defined rules are evaluated and no further

If there is no cursor associated with S, then an exception condition is raised: CLI-specific

If\there is another result set that was returned for the executed statement associatgd with

i) Let SS be the <dynamic select statement> or <dynamic single row select statement>

that was used to create the result set.

ii) The General Rules of Subclause 5.5, “Implicit DESCRIBE USING clause”, are applied

with SS and S as SOURCE and ALLOCATED STATEMENT, respectively.

ii) CR is opened on that result set and positioned before the first row.

iv) A completion condition is raised: successful completion.

b) Otherwise, a completion condition is raised: no data — no additional dynamic result sets

returned.
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Function

©ISO/IEC

Determine whether there are more result sets available on a statement handle and, if there are,

initializeprocessing for themext resutt set oma separate statement Hamndte:

Definition

Next Requl t (
St at ement Handl el I'N | NTEGER,
St at ement Handl e2 I'N | NTEGER )

Genenal Rules

1)

2)

3)
4)

5)

Let

If there is no executed SQL-statement associated with( S, then a completion condition i
no data — no additional dynamic result sets returnéd.

Let

If t

CLI

Casp:

a)

iji) The(General Rules of Subclause 5.5, “Implicit DESCRIBE USING clause”, are a

RETURNS SMALLI NT

S1 be the allocated SQL-statement identified by StatementHandlel.

S2 be the allocated SQL-statement identified by StatementHandle2.

P[ere is a prepared statement associated‘with S2, then an exception condition is rais
specific condition — function sequengceerror.

If there is another result set;that was returned for the executed statement associatg
S1, then:

i) A cursor CR is.associated with S2.
i) Let SS be the <dynamic select statement> or <dynamic single row select statemn

that was_used to create the result set.

with*SS and S2 as SOURCE and ALLOCATED STATEMENT, respectively.

raised:

d with

ent>

bplied

iMNSCR is opened on that result set and positioned before the first row.

v) A completion condition is raised: successful completion.

b) Otherwise, a completion condition is raised: no data — no additional dynamic result sets

returned.
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6.48 NumResultCols

NumResultCols

ion

number of result columns.

Defin

NunResy

Genenal Rules

1) Let

2) Cask:

a)

b)

3) ColiimnCount is set to N.

tion

[tCols (

St at enent Handl e IN | NTEGER,
Col uimmCount out SMALLI NT )
RETURNS SMVALLI NT

S be the allocated SQL-statement identified by StatementHandle.

D

If there is no prepared or executed statement asSociated with S, then an exception ¢
s raised: CLI-specific condition — function seguience error.

Otherwise, let D be the implementation_row descriptor associated with S and let N
value of the TOP_LEVEL_COUNT field*of D.

bndition

De the
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6.49 ParamData

Function

Process a deferred parameter value.

Definition

Par anDdt a (
St at enent Handl e I'N | NTEGER,
\Val ue QUT ANY )

RETURNS SMALLI NT

Generfal Rules
1) Let|S be the allocated SQL-statement identified by StatementHandle.
2) Cask:

a) [If there is no deferred parameter number associated with S, then an exception cond|tion is
raised: CLI-specific condition — function sequence error.

b) Ptherwise, let DPN be the deferred parameéter number associated with S.

3) Let|APD be the current application parameter descriptor for S and let N be the value of the
TOR_LEVEL_COUNT field of APD.

4) For|each item descriptor area for which DEFERRED is true in the first N item descripfor
areas of APD for which LEVEL-is O (zero), refer to the corresponding <dynamic parameter
spegification> value as a deferred parameter value.

5) Let|IDA be the DPN-th_item descriptor area of APD and let PT and DP be the values of the
TYRE and DATA_POINTER fields, respectively, of IDA.

6) If there is no parameter value associated with DPN, then

Casg:

a) |[If there is a DATA _POINTER value associated with DPN, then an exception conditipn is
raised: CLI-specific condition — function sequence error.

b) Otherwise:
i) Value is set to DP.
ii) DP becomes the DATA_POINTER value associated with DPN.

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

7) Let IPD be the implementation parameter descriptor associated with S.
8) Let C be the allocated SQL-connection with which S is associated.

9) LetV be the parameter value associated with DPN.
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10)

11)

12)

13)

6.49 ParambData

Case:
a) If Vis not the null value, then:
i) Case:
J) £ PT indicates (;HARA(;IED' then:

A) Let LO be the parameter length associated with DPN and let L be the number
of characters of V wholly contained in the first LO octets of V.

B) If L exceeds the implementation-defined maximum length yalue for the
CHARACTER data type, then an exception condition is raised: CLI-spedific
condition — invalid string length or buffer length.

2) If PT indicates CHARACTER LARGE OBJECT, then:

A) Let LO be the parameter length associated with-DPN and let L be the number
of characters of V wholly contained in the fifst'LO octets of V.

B) If L exceeds the implementation-defined¥maximum length value for the
CHARACTER LARGE OBJECT data’type, then an exception condition ig raised:
CLI-specific condition — invalid string length or buffer length.

3) If PT indicates BINARY LARGE OBJECT, then:

A) Let LO be the parameter_length associated with DPN and let L be the number
of characters of V whollycontained in the first LO octets of V.

B) If L exceeds the implementation-defined 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.

4) Otherwise, lét L be zero.

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

b) Otherwise,"let SV be the null value.

Let|TDT be the effective data type of the DPN-th <dynamic parameter specification> as|repre-
senfed<by the values of the TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL _
CODE, DATETIME_INTERVAL_PRECITSION, CHARATTER_SET_CATALOG, CHARATTER_
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 the DPN-th item descriptor area of IPD.

Let SDT be the effective data type of the DPN-th parameter as represented by the values
of the TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_
INTERVAL_PRECISION, CHARACTER_SET CATALOG, CHARACTER_SET_SCHEMA,
CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_
SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and
SCOPE_NAME fields in the corresponding item descriptor area of APD.

Case:

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

1) If the <cast specification>

CAST ( SVASTDT)

v

does not conform to the Syntax Rules of Subclause 6.22, "<cast specification®", in

ISO/IEC 9075-2, and there is an implementation-defined conversion from typge SDT
to type TDT, then that implementation-defined conversion is effectively performed,
converting SV to type TDT, and the result is the value TV of the -th’bound target.

2) Otherwise:

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

does not conform to the Syntax Rules of Subclause 6.22, "<cast specification>",
in ISO/IEC 9075-2, then an exception condition is raised: dynamic SQL ¢rror —
restricted data type attribute violation.

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

does not conform to the Genéral Rules of Subclause 6.22, "<cast specification>",
in ISO/IEC 9075-2, then an. exception condition is raised in accordance with the
General Rules of Subclause 6.22, "<cast specification>", in ISO/IEC 907542.

C) Let TV be the value'aebtained, with data type TDT, by effectively perfornjing the
<cast specification>

CAST ( SV AS TDT)

NOTE 62.— ‘It is implementation-dependent whether the establishment of TV gccurs at
this time\or during the preceding invocation of PutData.

i) Let UDT+be the effective data type of the actual DPN-th <dynamic parameter
specification>, defined to be the data type represented by the values of the TYHE,
LENGi{FH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_
INTFERVAL_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 descrjptor
area of IPD if POPULATE IPD was true for C.

iii) Case:
1) If the <cast specification>

CAST ( TV AS UDT)

does not conform to the Syntax Rules of Subclause 6.22, "<cast specification>", in

ISO/IEC 9075-2, and there is an implementation-defined conversion from type SDT
to type UDT, then that implementation-defined conversion is effectively performed,
converting SV to type UDT, and the result is the value TV of the i-th bound target.
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Otherwise:

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

does not conform to the Syntax Rules of Subclause 6.22, "<cast specification>",

Let

the value of MAX(PN).
If DPN is not equal to HPN, then:

a) |Let NPN be the lowest value of PN dor which DPN < NPN < HPN.

N ISO/TEC 9075-Z, tThen an exception condition Is raised. dynamic SQL ¢rror —
restricted data type attribute violation.

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

does not conform to the General Rules of Subclause 6.22¢f\<cast specification>",

in ISO/IEC 9075-2, then an exception condition is raised in accordance with the

General Rules of Subclause 6.22, "<cast specification>"; in ISO/IEC 907542.

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

is effectively performed and is the value.of the DPN-th dynamic parametgr.

PN be the parameter number associated with.a deferred parameter value and let HPN be

b) [|Let DP be the value of the DATA POINTER field of the NPN-th item descriptor areq of APD

for which LEVEL is 0 (zero);

¢) INPN becomes the deferred parameter number associated with S and DP becomes thg DATA _

POINTER value asseciated with the deferred parameter number.

d) |An exception condition is raised: CLI-specific condition — dynamic parameter value [needed.

If D

a)

PN is equal to HPN, then:

DPN is' removed from association with S.

b)

a5

i)

If there is a select source associated with S, then:

1)
2)

3)

Let SS be the select source associated with S.

If the value of the CURSOR SCROLLABLE attribute of S is SCROLLABLE, then let
CT be 'SCROLL’; otherwise, let CT be an empty string.

Case:

A) If the value of the CURSOR SENSITIVITY attribute of S is INSENSITIVE, then
let CS be 'INSENSITIVE'.

B) If the value of the CURSOR SENSITIVITY attribute of S is SENSITIVE, then
let CS be 'SENSITIVE'.
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4)

5)

C) Otherwise, let CS be 'ASENSITIVE'.

If the value of the CURSOR HOLDABLE attribute of S is HOLDABLE, then let CH
be 'WITH HOLD’; otherwise, let CH be an empty string.

Let CN be the name of the cursor associated with S and let CR be the following

6)

7)
8)
9)

10)

11)

12)

] 1
ucliarc Lursul

DECLARE CN CS CT CURSOR CHFOR SS
A copy of SS is effectively created in which:

A) Each <dynamic parameter specification> is replaced by the value of the gorre-
sponding dynamic parameter.

B) Each <value specification> generally contained in S§/that is CURRENT _|USER,
CURRENT_ROLE, SESSION_USER, or SYSTENMNUSER is replaced by the
value resulting from evaluation of CURRENTJSER, CURRENT_ROLH,
SESSION_USER, or SYSTEM_USER, respectively, with all such evaluations
effectively done at the same instant in time.

C) Each <datetime value function> generally contained in SS is replaced by the
value resulting from evaluation of<that <datetime value function>, with|all
evaluations effectively done at the.same instant in time.

D) Each <value specification> generally contained in S that is CURRENT_HATH is
replaced by the value resufting from evaluation of CURRENT_PATH, with all
such evaluations effectively done at the same instant in time.

Let T be the table specified by the copy of SS.
A table descriptorifor T is effectively created.

The GeneraltRules of Subclause 14.1, "<declare cursor>", in ISO/IEC 9075-2} are
applied to€R.

Case:

A)NSIf CR specifies INSENSITIVE, then a copy of T is effectively created and the
cursor identified by CN is placed in the open state and its position is befpre the
first row of the copy of T.

—— _ BJ Otherwise, the cursor identified by CN1s placed i the open state and 1tS posi-

tion is before the first row of T.

If CR specifies INSENSITIVE, and the implementation is unable to guarantee that
significant changes will be invisible through CR during the SQL-transaction in
which CR is opened and every subsequent SQL-transaction during which it may
be held open, then an exception condition is raised: cursor sensitivity exception —
request rejected.

If CR specifies SENSITIVE, and the implementation is unable to guarantee that
significant changes will be visible through CR during the SQL-transaction in which
CR is opened, then an exception condition is raised: cursor sensitivity exception —
request rejected.

NOTE 63 — The visibility of significant changes through a sensitive holdable cursor during
a subsequent SQL-transaction is implementation-defined.
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13) Whether an implementation is able to disallow significant changes that would not be
visible through a currently open cursor is implementation-defined.

ii) Otherwise:

1) Let SS be the statement source associated with S.

4)

c) [Let.R be the value of the ROW_COUNT field from the diagnostics area associated w|

A)

B)

C) Otherwise, the results of the execution are the same as if the statement
contajned’ in an <externally-invoked procedure> and executed; these are
scripedin Subclause 10.4, "<routine invocation>", in ISO/IEC 9075-2.

If SStis a <call statement>, then the General Rules of Subclause 5.7, “Impl
CALL USING clause”, are applied with SS and S as SOURCE and ALLOCA
STATEMENT, respectively.

2) SS is removed from association with S.
3) Case:

If SS is a <preparable dynamic delete statement: positioned>;then:

)
1))

1

If SS is a <preparable dynamic update statement: positioned>, then:

)
1)

1)

Let CR be the cursor referenced by SS.

The General Rules in Subclause 15.21, "<preparable dynamic delete state-

ment: positioned>", in ISO/IEC 9075-5 are appliéd to SS.

If the execution of SS deleted the current row of CR, then the effect pn the

fetched row, if any, associated with the allocated SQL-statement undd
that current row was established, is-itnplementation-defined.

Let CR be the cursor referenced by SS.

All the General Rules.in Subclause 15.22, "<preparable dynamic upd
statement: positioned>", in ISO/IEC 9075-5 apply to SS.

If the execution ©f SS updated the current row of CR, then the effect]
fetched row, if-any, associated with the allocated SQL-statement undg
that current-row was established, is implementation-defined.

d) R becomes the row count associated with S.

r which

ate

on the
r which

were
de-

cit
TED

th S.

e) If P executed successfully, then any executed statement associated with S is destroyed and
SS becomes the executed statement associated with S.
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6.50 Prepare

Function

Prepare a statement.

Definition

Preparqg (
St at emrent Handl e I'N I NTEGER,
St at ement Text I'N CHARACTER( L) ,
Text Lengt h I'N I NTEGER )

RETURNS SMALLI NT

where I is determined by the value of TextLength and has a maximum value equal to thg
implemgntation-defined maximum length of a variable-length character string.

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

2) If ap open cursor is associated with S, then anexception condition is raised: invalid cursor
state.

3) Let|TL be the value of TextLength.
4) Casg:
a) [If TL is not negative, then let I"be TL.

b) [If TL indicates NULL TERMINATED, then let L be the number of octets of StatemgntText
that precede the implementation-defined null character that terminates a C charactey string.

c) Ptherwise, an exception condition is raised: CLI-specific condition — invalid string Jength
pr buffer legth.

5) Cask:

a) [Ifd-is zero, then an exception condition is raised: CLI-specific condition — invalid s$tring
nngfh or buffer Inngfh

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

6) If P is 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 cursor associated with
another allocated SQL-statement associated with C, then an exception condition is raised:
invalid cursor name.
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7

8)

9)

10)

11)

12)

13)

14)

6.50 Prepare

If one or more of the following are true, then an exception condition is raised: syntax error or
access rule violation.

a) P does not conform to the Format, Syntax Rules or Access Rules for a <preparable state-
ment> or P is a <start transaction statement>, a <commit statement>, a a <rollback
statement>, or a <release savepoint statement>.

NOTE 64 — See Table 26, "SQL-statement codes", in ISO/IEC 9075-2 and Table 9, "SQLstatement

codes”, in ISO/IEC 9075-5 for the list of <preparable statement>s. Other parts of ISO/IEC 9075 may

have corresponding tables that define additional codes representing statements defined“by thpse parts

pf ISO/IEC 9075.

b) P contains a <simple comment>.

¢) PP contains a <dynamic parameter specification> whose data type is undefined as detprmined
by the rules specified in Subclause 15.6, "<prepare statement>"{in-1SO/IEC 9075-5.

The| data type of any <dynamic parameter specification> contained in P is determined by the
rulgs specified in Subclause 15.6, "<prepare statement>", in, ISO/IEC 9075-5.

Let|[DTGN be the default transform group name and TRL- be the list of user-defined type|name—
transform group name pairs used to identify the group of transform functions for every |user-
defiped type that is referenced in P. DTGN and TEL<are not affected by the execution of a <set
trarisform group statement> after P is prepared.

The| following objects associated with S are destroyed:
a) JAny prepared statement.

b) JAny cursor.

¢) JAny select source.

d) |Any executed statement.

If ajcursor associated-with S is destroyed, then so are any prepared statements that refprence
that cursor.

P is| prepared_ and the prepared statement is associated with S.
If P|is a <dynamic select statement> or a <dynamic single row select statement>, then:

a) P.Jecomes the select source associated with S.

b) If there is no cursor name associated with S, then a unique implementation-dependent name
that has the prefix 'SQLCUR’ or the prefix 'SQL_CUR’ becomes the cursor name associated
with S.

The General Rules of Subclause 5.5, “Implicit DESCRIBE USING clause”, are applied with SS
and S as SOURCE and ALLOCATED STATEMENT, respectively.

The validity of a prepared statement in an SQL-transaction different from the one in which the
statement was prepared is implementation-dependent.
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6.51 PrimaryKeys

Function

Return a result set that contains a list of the column names that comprise the primary key for a
single specifred—tabtestored-mthemformatiormschenmas of theconmecteddatasource:
Definition

Pri mar yKeys (

St at enent Handl e I N | NTEGER,

Cat al ogNane I N CHARACTER(L1),
NanelLengt hl I'N SMALLI NT,
SchermaNane I N CHARACTER(L2),
NaneLengt h2 I'N SMALLI NT,

Tabl eNanme I N CHARACTER( L3),
NaneLengt h3 I'N SMALLI NT )

RETURNS SMALLI NT

where 1, L2, and L3 are determined by the values of AlamelLengthl, NamelLength2, and
NameLength3 respectively and each of L1, L2, and L3 has a maximum value equal to the
implemgntation-defined maximum length of a variable-length character string.

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

2) If ap open cursor is associated with~S, then an exception condition is raised: invalid cursor
statg.

3) Let|C be the allocated SQLonnection with which S is associated.

4) Let|EC be the established SQL-connection associated with C and let SS be the SQL-seryer on
that connection.

5) Let[PRIMARY_KEYS QUERY be a table, with the definition:

CREATE [TABLE PR)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,
LINAL _NAN CLIARACTER \/ADRVLDAMNCL 120N DNOTE DL
UIVI‘I_IW_\IVI_ A A VANC TN VAUTNTT I‘lq J.LU} TNUT NUL L,

ORDI NAL_POSI TI ON SMALLI NT NOT NULL,

PK_NAVE CHARACTER VARYI NG 128) )

6) Let PKS represent the set of rows in SS’s Information Schema TABLE_CONSTRAINTS view
where the value of CONSTRAINT_TYPE is 'PRIMARY KEY'.

7) Let PK_COLS represent the set of rows that define the columns within an individual pri-
mary key row in PKS. These rows are formed by a natural inner join on the values in the
CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and CONSTRAINT_NAME columns be-
tween a row in PKS and the matching row or rows in SS’'s Information Schema KEY_COLUMN _
USAGE view.
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8) Let PKS_COLS represent the set of rows in the combination of all PK_COLS sets.

9) 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

b) [Case:

10) For

11) Let
resyl

ok e Qal PP Py 4 IR I ) HA | TAN
nuriratiurt ovriciTia TTrictauata turistrairitcu vy pJriviicycs .

CONSTRAINTS view.

key for a specific table in SS's Information Schema TABLE.CONSTRAINTS vie
accordance with implementation-defined authorization criteria.

each row of PRIMARY_KEYS_QUERY:

value; otherwise, the value of TABLE_CAT in PRIMARY_KEYS_ QUERY is the valug
TABLE_CATALOG column in PKS.

The value of TABLE_SCHEM in PRIMARY) KEYS QUERY is the value of the TAB
SCHEMA column in PKS.

The value of TABLE_NAME in PRIMARY_KEYS_ QUERY is the value of the TABLH
column in PKS.

The value of COLUMN_NAME in PRIMARY_KEYS_QUERY is the value of the COL
NAME column in PKS_COLS.

The value of ORDINAL_POSITION in PRIMARY_KEYS_QUERY is the value of th
ORDINAL_POSITION column in PKS_COLS.

NAME cofumn in PKS.

ectively.

i) If the value of SUP is 1 (one), then PRIMARY_KEYS_QUERY contains a row for each
column of the primary key for a specific table in SS’s Information Schema TABILE _

i) Otherwise, PRIMARY_KEYS_QUERY contains a row for each.column of the primary

vV in

If the implementation does not support catalog names, then TABLE_CAT is set to the null

e of the
| E

| NAME

UMN_

1%

The value of PK_NAME in PRIMARY_KEYS_QUERY is the value of the CONSTRAINT_

NL1-NLE2, and NL3 be the values of NameLengthl, NameLength2, and NameLength3,

12) Let CATVAL, SCHVAL, and TBLVAL be the values of CatalogName, SchemaName, and

Tab

leName, respectively.

13) If the METADATA ID attribute of S is TRUE, then:

a)

b)

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”, Y, then an exception

condition is raised: CLI-specific condition — invalid use of null pointer.

If SchemaName is a null pointer, then an exception condition is raised: CLI-specific
tion — invalid use of null pointer.

condi-

14) If TableName is a null pointer, then an exception condition is raised: CLI-specific condition —
invalid use of null pointer.
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15)

16)

17)

18)

19)

266
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If CatalogName is a null pointer, then NL1 is set to zero. If SchemaName is a null pointer, then
NL2 is set to zero. If TableName is a null pointer, then NL3 is set to zero.

Case:
a) If NL1 is not negative, then let L be NL1.
b) |If NL1 indicates NULL TERMINATED, then let L be the number of octets of CatalggName
that precede the implementation-defined null character that terminates a C charaetey string.
¢) [Otherwise, an exception condition is raised: CLI-specific condition — invalid string Jength
pr buffer length.
Let|CATVAL be the first L octets of CatalogName.
Cask:
a) [If NL2 is not negative, then let L be NL2.
b) [If NL2 indicates NULL TERMINATED, then let L _be the number of octets of SchemaName
that precede the implementation-defined null chafacter that terminates a C characteyr string.
¢) [Otherwise, an exception condition is raised; CLI-specific condition — invalid string Jength
pr buffer length.
Let|[SCHVAL be the first L octets of SchemaName.
Casp:
a) [If NL3 is not negative, thenlet L be NL3.
b) [If NL3 indicates NULL TERMINATED, then let L be the number of octets of TablelName
that precede the implementation-defined null character that terminates a C charactey string.
c) Ptherwise, anexception condition is raised: CLI-specific condition — invalid string Jength
pr buffer_length.
Let[TBLVAL be the first L octets of TableName.
Casp:
a) If the METADATA ID attribute of S is TRUE, then:
i) Case:
1) If the value of NL1 is zero, then let CATSTR be a zero-length string.
2) Otherwise,
Case:
A) If SUBSTRI NG TRI M CATVAL) FROM1 FOR1) ='"' and if SUBSTRI N& TRl M CATVAL)
FROMCHAR _LENGTH( TRI M CATVAL)) FOR1) ="'"", then let TEMPSTR be the value
obtained from evaluating:
SUBSTRI N TRI M CATVAL) FROM 2
Call-Level Interface (SQL/CLI)
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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:

2) Otherwise,

iji) Case:

2) Otherwise,

UPPER( TABLE_CAT) = UPPER(’ CATVAL' ) AND

If the value of NL2 is zero, then let SCHSTR be a zero-length string.

Case:

A) If SUBSTRI NG TRI M SCHVAL) FROM1 FOR 1) ="’ and if SUBSTR NG TRI M
FROM CHAR_LENGTH( TRI M SCHVAL)) FOR 1) =" " then let TEMPSTR be t
obtained from evaluating:

SUBSTRI N TRI M SCHVAL) FROM 2

FOR CHAR_LENGTH( TR M SCHVAL) ) ~"2)
and let SCHSTR be the character string:

TABLE_SCHEM ="' TEMPSTR AND

CHVAL)
ne value

B) Otherwise, let SCHSTR beithe character string:
UPPER( TABLE_SCHEM* = UPPER(’ SCHVAL’ ) AND

If the value of NL3'is zero, then let TBLSTR be a zero-length string.

Case:
A) AIFTSUBSTRI NG TRI M TBLVAL) FROM1 FOR 1) ="' and if SUBSTRI NG TRI M T]
FROM CHAR_LENGTH( TRI M TBLVAL)) FOR1) ="'"", then let TEMPSTR be t
obtained from evaluating:

SUBSTRI N TRI M TBLVAL) FROM 2
EOR CHAR_LENGTH(TRI-M TBLVAL) ) - 2)

BLVAL)
ne value

and let TBLSTR be the character string:
TABLE_NAME =’ TEMPSTR AND

B) Otherwise, let TBLSTR be the character string:
UPPER( TABLE_NAME) = UPPER(’ TBLVAL' ) AND

b) Otherwise,

If the value of NL1 is zero, then let CATSTR be a zero-length string; otherwise, let

CATSTR be the character string:

TABLE_CAT ="' CATVAL' AND
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ii) If the value of NL2 is zero, then let SCHSTR be a zero-length string; otherwise, let
SCHSTR be the character string:

TABLE_SCHEM =" SCHVAL' AND

iii) If the value of NL3 is zero, then let TBLSTR be a zero-length string. Otherwise, let
TBI STR he the character :fring'

TABLE_NAME ="' TBLVAL’ AND

20) Let|PRED be the result of evaluating:
CATSTR || * ' || SCHSTR|]| ' ' || TBLSTR|| " ' || 1=1

21) Let|STMT be the character string:

SELECT *

FROM PRI MARY_KEYS_ QUERY

MWHERE PRED

ORDER BY TABLE CAT, TABLE_SCHEM TABLE _NAME, ORDUNAL_PCSI TI ON

22) ExefDirect is implicitly invoked with S as the valueof\StatementHandle, STMT as the yalue of
StatementText, and the length of STMT as the value*of TextLength.
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6.52 PutData

Function

Provide a deferred parameter value.

Defin

Put Dat 4 (

Genernal Rules

1)
2)

3)

4)
5)

6)

7

8)

Let

Cask:

a)

b)

If there is no DATA_POINTER value associated with DPN, then an exception condition i
CLI}specific condition — function sequence error.

Let

Let
LE

Let

Ift
CH

CLI

Casp:

a)

b)

tion

St at enment Handl e I'N

Dat a I'N ANY,
St rLen_or _I nd I'N
RETURNS SMALLI NT

S be the allocated SQL-statement identified by StatementHandle.

If there is no deferred parameter number associated with S, then an exception cond
raised: CLI-specific condition — function seguence error.

Otherwise, let DPN be the deferred parameter number associated with S.

APD be the current application parameter descriptor for S.

PT be the value of the TYPE field of the DPN-th item descriptor area of APD for w
EL is O (zero).

IV be the valug of-StrLen_or_Ind.

RACTER\LARGE OBJECT, or BINARY LARGE OBJECT, then an exception is rai

iEere is a parameter value associated with DPN and PT does not indicate CHARACT
specific:condition — non-string data cannot be sent in pieces.

tion is

b raised:

hich

ER,
sed:

If 1V is the appropriate 'Code’ for SQL NULL DATA in Table 26, “Miscellaneous codes used

in CLI”, then let V be the null value.
If PT indicates CHARACTER or CHARACTER LARGE OBJECT, then:
i) Case:

1) If IV is not negative, then let L be IV.

2) If IV indicates NULL TERMINATED, then let L be the number of octets in

the

characters of Data that precede the implementation-defined null character that

terminates a C character string.
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c)

d)

9) If V|is not a valid value of the data type indicated by PT, then"an exception condition is
dynpmic SQL error — using clause does not match dynamic)parameter specifications.

10) If there is no parameter value associated with DPN then:

a)

b)

11) If there is a parameter value associated with DPN, then

Casp:

b)

©ISO/IEC

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid string

length or buffer length.
ii) LetV be the first L octets of Data.

If PT indicates BINARY LARGE OBJECT, then:

i) Case:
1) If IV is not negative, then let L be IV.

2) Otherwise, an exception condition is raised: CLI-specific conditiony— invalig
tribute value.

i) LetV be the first L octets of Data.

Otherwise, let V be the value of Data.

\V becomes the parameter value associated withr DPN.

If V is not the null value and PT indicates CHARACTER, CHARACTER LARGE OH
pr BINARY LARGE OBJECT, then L becomes the parameter length associated with

If V is the null value, then:
i) DPN is removed‘from association with S.
i) Any statemént’source associated with S is removed from association with S.

i) An exception condition is raised: CLI-specific condition — attempt to concatenate
valug.

Otherwise:

| at-

raised:

JECT,
DPN.

a null

T et PV bethe parameter vatue associated withr DPiN:
ii) Case:
1) If PV is the null value, then:

A) DPN is removed from association with S.

B) Any statement source associated with S is removed from association with S.

C) An exception condition is raised: CLI-specific condition — attempt to concatenate

a null value.
2) Otherwise:

A) Let PL be the parameter length associated with DPN.
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B) Let NV be the result of the <string value function>
PV || V

C) NV becomes the parameter value associated with DPN and (PL+L) becomes the
parameter length associated with DPN.
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6.53 RowCount

Function
Get the row count.

Definition

RowCourt (

St at enment Handl e I'N | NTEGER,
RowCount out I NTEGER )
RETURNS SMVALLI NT

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

2) If tb[ere is no executed statement associated with S, then an exception condition is raisgd:
CLIspecific condition — function sequence error.

3) RowCount is set to the value of the row count associated with S.
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6.54 SetConnectAttr

Function
Set the value of an SQL-connection attribute.

Definition

Set Conrnect At tr (

Connecti onHandl e I'N | NTEGER,
Attribute IN | NTEGER,
\Val ue IN  ANY,

St ri nglengt h IN I NTEGER )

RETURNS SMALLI NT

Genernal Rules
1) Cask:

a) |If ConnectionHandle does not identify an allocated”SQL-connection, then an exception
condition is raised: CLI-specific condition — invalid handle.

b) Otherwise:

i) Let C be the allocated SQL-connegtion identified by ConnectionHandle.
i) 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 A
is one of the code values.in-Table 16, “Codes used for connection attributes”, but the row that
confains A contains 'NoUin the 'May be set’ column, then an exception condition is raisgd:
CLItspecific condition= invalid attribute identifier.

4) If Alindicates SAVEPOINT NAME, then:

a) |Let SL-be'the value of StringLength.

b) [Case:

i) If SL is not negative, then let L be SL.

ii) If SL indicates NULL TERMINATED, then let L be the number of octets of Value that
precede the implementation-defined null character that terminates a C character string.

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

¢) The SAVEPOINT NAME attribute of C is set to the first L octets of Value.

5) If A indicates SAVEPOINT NUMBER, then the SAVEPOINT NUMBER attribute of C is set to
the value of Value.

6) If A specifies an implementation-defined connection attribute, then
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Case:

a) If the data type for the connection attribute is specified as INTEGER in Table 19, “Data
types of attributes”, then the connection attribute is set to the value of Value.

b) Otherwise:

i) Let SL be the value of StringLength.
i) Case:
1) If SL is 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 null character that terminates a C fpharac-

ter string.

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

iji) The connection attribute is set to the first L octets of Value.
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Function

Set a cursor name.

Defin

Set Cur S

where L
implem

Genenal Rules

1)

2)

3)
4)

5)

6)

Let

If a
stat

Let
Cas
a)

b)

c)

Cas

a)

tion

or Narme (

St at ement Handl e IN | NTEGER,

Cur sor Nane IN  CHARACTER(L),
NanelLengt h IN  SMALLI NT )

RETURNS SMALLI NT

| is determined by the value of NamelLength and has a maximum value equal to the
bntation-defined maximum length of a variable-length character string.

S be the allocated SQL-statement identified by StatementHandle.

a}

NL be the value of NameLength.

If NL is not negative, then let [ be NL.

pr buffer leigth.

e

b)

Let

the

nngfh or buffer Inngfh

Otherwise:

i) Let N be the number of whole characters in the first L octets of CursorName and let NO
be the number of octets occupied by those N characters. If NO # L, then an exception

condition is raised: invalid cursor name.

ii) Otherwise, let CV be the first L octets of CursorName and let TCN be the value of
TRIM( BOTH' ' FROM CV )

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

length in characters of TCN.
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N open cursor is associated with S, then an @exc¢eption condition is raised: invalid cyrsor

If NL indicates NULL TERMINATED, then let L be the number of octets of CursorName
that precede the implementation-defined null character that terminates a C charactey string.

Otherwise, an exception condition is raised: CLI-specific condition — invalid string Jength
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7) Case:

a) If TCNL is greater than ML, then CN is set to the first ML characters of TCN and a com-
pletion condition is raised: warning — string data, right truncation.

b) Otherwise, CN is set to TCN.

8) If CiN does not conform to the Format and Syntax Rules of an <identifier>, then an eXc¢ption
conglition is raised: invalid cursor name.

9) Let|C be the allocated SQL-connection with which S is associated and let SC bé& the <sgarch
conglition>:

CN LI KE’ SQL\ _CUR% ESCAPE '\’ ORCN LI KE ' SQLCURY

If SC is true or if CN is identical to the value of any cursor name asseciated with an allocated
SQLU-statement associated with C, then an exception condition is.raised: invalid cursor pame.

10) CN |becomes the cursor name associated with S.
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6.56 SetDescField

Function

Set a field in a CLI descriptor area.

Defin

Set Desd

tion

Field (

Descri pt or Handl e I'N I NTEGER,
Recor dNunber I'N SMALLI NT,
Fi el dldentifier IN SMVALLI NT,
\Val ue I N ANY,
Buf f er Lengt h IN I NTEGER )

RETURNS SMALLI NT

Genenal Rules

1)

2)

3)

4)

5)

6)

7

8)
9)

10)

11)
12)

Let

D be the allocated CLI descriptor area identified hy-DescriptorHandle and let N be t

of the COUNT field of D.

The
DES

Let

If F
exce

Cas

a)

b)

Let
desq

If M

General Rules of Subclause 5.11, “Deferred<parameter check”, are applied to D as
ECRIPTOR AREA.

FI be the value of Fieldldentifier.

I is not one of the code values in~Fable 20, “Codes used for descriptor fields”, then
ption condition is raised: CLI*specific condition — invalid descriptor field identifier.

e

If the ALLOC_TYPE:field of descriptor D is USER and D is not being used as the ¢
ARD or current APD"of any statement handle, then let DT be ARD.

Otherwise, let. DT be the type of the descriptor D.

MBS berthie value of the May Be Set column in the row of Table 21, “Ability to set S
riptorfields”, that contains Fl and in the column that contains the descriptor type [

he value

he

AN

irrent

QL/CLI
T.

BS_is 'No’, then an exception condition is raised: CLI-specific condition — invalid d¢

scriptor

field

Let

idertifier:

RN be the value of RecordNumber.

Let TYPE be the value of the Type column in the row of Table 20, “Codes used for descriptor
fields”, that contains FI.

If TYPE is 'ITEM’ and RN is less than 1 (one), then an exception condition is raised: dynamic
SQL error — invalid descriptor index.

Let

IDA be the item descriptor area of D specified by RN.

If an exception condition is raised in any of the following General Rules, then all fields of
IDA for which specific values were provided in the invocation of SetDescField are set to

imp

lementation-dependent values and the value of COUNT for D is unchanged.
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13) Information is set in D:

Case:

a)

b)

c)

d)

e)

)}

h)

If FI indicates COUNT, then

Case:

an exception condition is raised: CLI-specific condition — memory allocation’errg

D is set to Value.

POINTER header field of descriptor D is set to the address/of Value. If Value is a 1
pointer, then the address is set to 0 (zero).

POINTER header field of descriptor D is set to ‘the address of Value. If Value is a 1
pointer, then the address is set to O (zero).

If FI indicates OCTET_LENGTH_POINTER, then the value of the OCTET_LENGT
POINTER field of IDA is set to the address of Value.

If FI indicates DATA_POINTER, then the value of the DATA_POINTER field of IDA
to the address of Value. If Valueyis a null pointer, then the address is set to O (zero).

If FI indicates INDICATOR_POINTER, then the value of the INDICATOR_POINTE
pf IDA is set to the addfess of Value.

If FI indicates REFURNED_CARDINALITY_POINTER, then the value fo the RETU
CARDINALITY.ROINTER field of IDA is set to the address of Value.

If FI indicates CHARACTER_SET_CATALOG, CHARACTER_SET _SCHEMA, or CH
SET _NAME; then:

i) ket.BL be the value of BufferLength.

If FI indicates ARRAY_STATUS_POINTER, then the value(ofl the ARRAY_STATUS|

©ISO/IEC

i) If the memory requirements to manage the CLI descriptor area cannot be satisfipd, then

r.

i) Otherwise, the count of the number of item descriptor areas is set to thevalue of Value.

If FI indicates ARRAY_SIZE, then the value of the ARRAY_SIZE header field of destriptor

ull

If FI indicates ROWS_PROCESSED_ POINTER, then'the value of the ROWS_PROCIESSED _

ull

H

is set

R field

RNED_

ARACTER_

i)\Case:

1) If BL is not negative, then let L be BL.

2) If BL indicates NULL TERMINATED, then let L be the number of octets of
that precedes the implementation-defined null character that terminates a C
ter string.

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

iii) Case:

1) If L is zero, then an exception condition is raised: CLI-specific condition — i
string length or buffer length.
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2) Otherwise, let FV be the first | octets of Value and let TFV be the value of
TRIM( BOTH' ' FROMFV)

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
TEVI be the length in characters of TEV

v) Case:

1) If TFVL is greater than ML, then FV is set to the first ML characters.of TFY and a
completion condition is raised: warning — string data, right truneation.

2) Otherwise, FV is set to TFV.
i) Case:

1) If FI indicates CHARACTER_SET_CATALOG and-EV does not conform to the
Format and Syntax Rules of an <identifier>, then‘an exception condition is faised:
invalid catalog name.

2) If Fl indicates CHARACTER_SET_SCHEMA and FV does not conform to the| Format
and Syntax Rules of an <identifier>, then-an exception condition is raised: ihvalid
schema name.

3) If Fl indicates CHARACTER_SET-NAME and FV does not conform to the Hormat
and Syntax Rules of an <identifier>, then an exception condition is raised: invalid
character set name.

<

i) The value of the field of IDA identified by FI is set to the value of FV.
j) Otherwise, the value of thefield of IDA identified by FI is set to the value of Value.
14) If FJl indicates LEVEL, then:

a) [If Rl is 1 (one) and/value is not 0 (zero), then an exception condition is raised: dynamic SQL
error — invalid*EEVEL value.

b) [If Rl is greater than 1 (one), then let PIDA be IDA’s immediately preceding item degcriptor
area and-et K be its LEVEL value.

i){/If Value is K+1 and TYPE in PIDA does not indicate ROW ARRAY, or ARRAY

LOCATOR thon an avenntinn ~amAlitian 1o roaend: Ahvnamais AV Ay v hid LEVEL
COTAT O thiciTar CACCDTIoT T ComaTaoTrT IS TarsCU— Oy i i o= CTr T ot oo

value.

ii) If Value is greater than K+1, then an exception condition is raised: dynamic SQL error
— invalid LEVEL value.

iii) If value is less than K+1, then let OIDA; be the i-th item descriptor area to which
PIDA is subordinate and whose TYPE field indicates ROW. Let NS; be the number of
immediately subordinate descriptor areas of OIDA; between OIDA; and IDA, and let D;
be the value of DEGREE of OIDA;.

1) For each OIDA; whose LEVEL value is greater than V, if D;j is not equal to NS;,
then an exception condition is raised: dynamic SQL error — invalid LEVEL value.
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15)
16)

17)

18)
19)

©ISO/IEC

2) If Kis not O (zero), then let OIDA; be the OIDA; whose LEVEL value is K. If there
exists no such OIDA or Dj is not greater than NS;, then an exception condition is

raised: dynamic SQL error — invalid LEVEL value.
¢) The value of LEVEL in IDA is set to Value.

If T|

If Al indicates TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME]

INTIERVAL_CODE, DATETIME_INTERVAL_PRECISON, PARAMETER_MODE,. PARAN
ORDINAL_POSITION, PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPECIFIC
SCHEMA, PARAMETER_SPECIFIC_NAME, CHARACTER_SET_CATALOG,-CHARAC]
SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED _TYPE_CATALOG, USEH
DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCQ
SCHEMA, or SCOPE_NAME, then the DATA POINTER field of ID4 is set to zero.

If Fl indicates DATA_POINTER, and Value is not a null pointer,.and IDA is not consist

IETER_

[ER_
R_
PE

ent

as gpecified in Subclause 5.13, “Description of CLI item desciriptor areas”, then an exception

condlition is raised: CLI-specific condition — inconsistent descriptor information.
Let|V be the value of Value.

If Fl indicates TYPE, then:

a) JAll the other fields of IDA are set to implementation-dependent values.

b) [Case:

i) If V indicates CHARACTER; CHARACTER VARYING or CHARACTER LARGH
OBJECT then the CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEM/
CHARACTER_SET_NAME fields of IDA are set to the values for the default chg

possible length in characters of the indicated data type.

i) If Vindicates.BIT or BIT VARYING, then the LENGTH field of IDA is set to the
mum possible length in bits of the indicated data type.

maximum possible length in octets of the indicated data type.

\, and
racter

set name for the SQLssession and the LENGTH field of IDA is set to the maxinpum

maxi-

iji) If V indicates BINARY LARGE OBJECT, then the LENGTH field of IDA is set o the

Pro).

ir/) If'V indicates a <datetime type>, then the PRECISION field of IDA is set to 0 (z

v) If Vindicates INTERVAL, then the DATETIME_INTERVAL_PRECISION field of IDA is

set to 2.

vi) If V indicates NUMERIC or DECIMAL, then the SCALE field of IDA is set to 0

(zero)

and the PRECISION field of IDA is set to the implementation-defined default value for

the precision of the NUMERIC or DECIMAL data types, respectively.

vii) If V indicates SMALLINT or INTEGER, then the SCALE field of IDA is set to 0
and the PRECISION field of IDA is set to the implementation-defined value for
precision of the SMALLINT or INTEGER data types, respectively.

(zero)
the

viii) If V indicates FLOAT, then the PRECISION field of IDA is set to the implementation-

defined default value for the precision of the FLOAT data type.

280 Call-Level Interface (SQL/CLI)


https://iecnorm.com/api/?name=26f8c0eff19fae702964d0907a2fef67

©ISO/IEC

20)

21)

22)

If F

type>, then:

a)

b)

If F

the the DATETIME_INTERVAL_PRECISION field of IDA is set to 2 and

a)

b)

Res
SCri
“Im
“Im
Res
imp

FETCH USING clause”, and the General Rules of Subclause 6.30, “GetData”.

ISO/IEC 9075-3:1999 (E)
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ix) If V indicates REAL or DOUBLE PRECISION, then the PRECISION field of IDA is

set to the implementation-defined value for the precision of the REAL or DOUBLE

PRECISION data types, respectively.

x) If V indicates an implementation-defined data type, then an implementation-defi
of fields of IDA are set to implementation-defined default values.

ned set

i) Otherwise, an exception condition is raised: CLI-specific condition — invalid-daf

indicates DATETIME_INTERVAL_CODE and the TYPE field of IDA indicates a <d

All the fields of IDA other than DATETIME_INTERVAL_CODE and~TYPE are set
mplementation-dependent values.

Case:

i) If Vindicates DATE, TIME, or TIME WITH TIME ZONE, then the PRECISION
IDA is set to O (zero).

i) If Vindicates TIMESTAMP or TIMESTAMPWITH TIME ZONE, then the PRE(
field of IDA is set to 6.

indicates DATETIME_INTERVAL_CODE and the TYPE field of IDA indicates INT

If V indicates DAY TO SECOND, HOUR TO SECOND, MINUTE TO SECOND, or
SECOND, then the PRECISION-field of IDA is set to 6.

Otherwise, the PRECISION field of IDA is set to O (zero).

frictions on the differences allowed between implementation and application parame
ptors are implementation-defined, except as specified in the General Rules of Subcla
blicit EXECUTE USING and OPEN USING clauses”, in the General Rules of Subcl
plicit CALL USING clause”, and in the General Rules of Subclause 6.49, “ParamD
frictions on the differences between the implementation and application row descrip1
lementation-defined, except as specified in the General Rules of Subclause 5.8, “Im(g

a type.

atetime

fo

field of

CISION

FRVAL,

ter de-

ise 5.6,
use 5.7,
a”.

ors are

licit
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6.57 SetDescRec

Function

Set commonly-used fields in a CLI descriptor area.

Definition

Set DesqRec (

Genenal Rules

1)

2)

3)

4)
5)

6)

7

8)

Descri pt or Handl e I'N I NTEGER,
Recor dNunber I'N SMALLI NT,
Type I'N SMALLI NT,
SubType I'N SMVALLI NT,
| engt h I'N I NTEGER,
Preci si on I'N SMALLI NT,
Scal e I'N SMALLI NT,
Dat a DEF ANY,
St ri nglLengt h DEF I NTEGER,
ndi cat or DEF I NTECER )

RETURNS SMVALLI NT

Let|D be the allocated CLI descriptor area identified by DescriptorHandle and let N be the value
of tihe COUNT field of D.

The| General Rules of Subclause 5.11, \'Deferred parameter check”, are applied to D as the
DE$CRIPTOR AREA.

If O is an implementation row (descriptor, then an exception condition is raised: CLI-spgcific
conglition — cannot modify @n‘implementation row descriptor.

Let|RN be the value ofsRecordNumber.

If RN is less than 1. (one), then an exception condition is raised: dynamic SQL error — jnvalid
desgriptor index:

If RN is greater than N, then

isfied,
then an exception condition is raised: CLI-specific condition — memory allocation error.

b) Otherwise, the COUNT field of D is set to RN.
Let IDA be the item descriptor area of D specified by RN.
Information is set in D as follows:

a) The data type, precision, scale, and datetime data type of the item described by IDA are set
to the values of Type, Precision, Scale, and SubType, respectively.
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9)

10)

11)

b)

6.57 SetD

Case:

ISO/IEC 9075-3:1999 (E)

escRec

i) If D is an implementation parameter descriptor, then the length (in characters, bits, or
positions, 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.

c)

d)

e)

If D
“De

If a
int
the

Res
scri
“Im
“Im
Res

impjlementation-definedsexcept as specified in the General Rules of Subclause 5.8, “Img

FET

If StringLength is not a null pointer, then the address of the host variable thatis-to
the length of the item described by IDA, or that is to receive the returned length in
the item described by IDA, is set to the address of StringLength.

The address of the host variable that is to provide a value for the itefydescribed by
pr that is to receive a value for the item described by IDA, is set to the address of D
Data is a null pointer, then the address is set to O (zero).

If Indicator is not a null pointer, then the address of the <indicator variable> assoc
with the item described by IDA is set to the address of Indicator.

ata is not a null pointer and IDA is not consistent/as specified in Subclause 5.13,

N exception condition is raised, then all fields.of IDA for which specific values were p
ne invocation of SetDescRec are set to implémentation-dependent values and the va
COUNT field of D is unchanged.

frictions on the differences allowed between implementation and application parame
ptors are implementation-defined, except as specified in the General Rules of Subcla
plicit EXECUTE USING and(OPEN USING clauses”, in the General Rules of Subcl
plicit CALL USING clausél;’and in the General Rules of Subclause 6.49, “ParamD
frictions on the differences between the implementation and application row descrip?

[CH USING clause®yvand the General Rules of Subclause 6.30, “GetData”.

provide
pctets of

IDA,
ata. If

ated

scription of CLI item descriptor areas”, then an exception condition is raised: CLI-specific
condlition — inconsistent descriptor information.

rovided
ue of

ter de-

ise 5.6,
use 5.7,
a”.

ors are

licit
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6.58 SetEnvAttr

Function
Set the value of an SQL-environment attribute.

Definition

Set EnvAttr (

Envi ronment Handl e IN | NTEGER,
Attribute IN | NTEGER,
\Val ue IN ANY,

St ri nglengt h I'N I NTEGER )

RETURNS SVALLI NT

Genernal Rules
1) Cask:

a) [If EnvironmentHandle does not identify an allocated SQL-environment or if it identifies
an allocated skeleton SQL-environment, then an exception condition is raised: CLI-$pecific
condition — invalid handle.

b) Otherwise:
i) Let E be the allocated SQL-environment identified by EnvironmentHandle.
i) The diagnostics area associated with E is emptied.

2) If there are any allocated SQL-connections associated with E, then an exception conditipn is
raised: CLI-specific condition/— attribute cannot be set now.

3) Let|A be the value of Attribute.

4) If Alis not one ofithe’code values in Table 15, “Codes used for environment attributes”, then an
excgption condition is raised: CLI-specific condition — invalid attribute identifier.

5) If Alindicates’"NULL TERMINATION, then

Casp:

a) If Value indicates TRUE, then null termination for E is set to true .
b) If Value indicates FALSE, then null termination for E is set to false .

¢) Otherwise, an exception condition is raised: CLI-specific condition — invalid attribute value.

6) If A specifies an implementation-defined environment attribute, then

Case:

a) If the data type for the environment attribute is specified as INTEGER in Table 19, “Data
types of attributes”, then the environment 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) L SL is not nngnﬁ\ln, then let L _he S|

2) If SL indicates NULL TERMINATED, then let L be the number of octets/of [Value
that precede the implementation-defined null character that terminatésa C fpharac-

ter string.

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

iji) The environment attribute is set to the first L octets of Value,
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6.59 SetStmtAttr
Function
Set the value of an SQL-statement attribute.
Definition
Set Stnt)]Attr (
St at ement Handl e I'N I NTEGER,
Attribute I'N | NTECGER,
\Val ue I'N ANY,
St ri nglengt h I'N I NTEGER )

Genenal Rules

1) Let
2) Let
3) IfA
iso
cont

CLIspecific condition — invalid attributetidentifier.

4) Let

5) Cask:

a)

RETURNS SMALLI NT

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, “Cades used for statement attributes”, or
ne of the code values in Table 17, “Codes used for statement attributes”, but the row
ains A contains 'No’ in the 'May be setgolumn, then an exception condition is rais

\V be the value of Value.

If A indicates APD_HANBDLE, then:

i) Case:

is raised: CLI-specific condition — invalid attribute value.

of the ALLOC_TYPE field for DA.

©ISO/IEC

if A
that
pd:

1) If V dees'not identify an allocated CLI descriptor area, then an exception compdition

2)-Otherwise, let DA be the CLI descriptor area identified by V and let AT be the value

b)

286 C

NN
T~ Case:

1) If AT indicates AUTOMATIC but DA is not the application parameter descriptor

associated with S, then an exception condition is raised: CLI-specific conditi
invalid use of automatically-allocated descriptor handle.

2) Otherwise, DA becomes the current application parameter descriptor for S.
If A indicates ARD_HANDLE, then:

i) Case:

on —

1) If V does not identify an allocated CLI descriptor area, then an exception condition

is raised: CLI-specific condition — invalid attribute value.
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2) Otherwise, let DA be the CLI descriptor area identified by V and let AT be the value
of the ALLOC_TYPE field for DA.

ii) Case:
1) If AT indicates AUTOMATIC but DA is not the application row descriptor associated

id use of

automatically-allocated descriptor handle.

2) Otherwise, DA becomes the current application row descriptor for S,

c) [If A indicates CURSOR SCROLLABLE, then
Case:
i) If the implementation supports scrollable cursors, then:

1) If an open cursor is associated with S, then an exception condition is raised: CLI-
specific condition — attribute cannot be set now.

2) Case:

A) If V indicates NONSCROLLABLE,.then the CURSOR SCROLLABLE atfribute
of S is set to NONSCROLLABLE.

B) If V indicates SCROLLABLEthen the CURSOR SCROLLABLE attribute of S is
set to SCROLLABLE.

C) Otherwise, an exception-condition is raised: CLI-specific condition — inyalid
attribute value.

i) Otherwise, an exceptiofn_condition is raised: CLI-specific condition — optional feature
not implemented.

d) [If A indicates CURSOR SENSITIVITY, then
Case:
i) If the implementation supports cursor sensitivity, then

Case:

1) If an open cursor is associated with S, then an exception condition is raised:| CLI-

ancetfic oAt Aty
SpPcCTmcCooiTroTT (23199

thitdn conmimat hn cnt Ay
oot Car ot iot—SCTTTovYv

2) Case:

A) If V indicates ASENSITIVE, then the CURSOR SENSITIVITY attribute of S is
set to ASENSITIVE.

B) If V indicates INSENSITIVE, then the CURSOR SENSITIVITY attribute of S is
set to INSENSITIVE.

C) If V indicates SENSITIVE, then the CURSOR SENSITIVITY attribute of S is
set to SENSITIVE.

D) Otherwise, an exception condition is raised: CLI-specific condition — invalid
attribute value.
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ii) Otherwise, an exception condition is raised: CLI-specific condition — optional feature
not implemented.

e) If A indicates METADATA ID, then

Case:

i) If Vindicates FALSE, then the METADATA ID attribute of S is set to FALSE;
i) IfVindicates TRUE, then the METADATA ID attribute of S is set to TRUE:

iji) Otherwise, an exception condition is raised: CLI-specific condition — invalid attribute
value.

f) [If A indicates CURSOR HOLDABLE, then

Case:

i) If the implementation supports cursor holdability, then
Case:

1) If an open cursor is associated with S, then an exception condition is raised: CLI-
specific condition — attribute cannot be.set now.

2) Case:

A) If V indicates NONHOLDABLE, then the CURSOR HOLDABLE attribute of S
is set to NONHOLDABLKE:

B) If V indicates HOLDABLE, then the CURSOR HOLDABLE attribute of § is set
to HOLDABLE.

C) Otherwise, anjéxception condition is raised: CLI-specific condition — inyalid
attributevalue.

i) Otherwise, an.exception condition is raised: CLI-specific condition — optional feature
not implemented.

g) [If A indicates CURRENT OF POSITION, then

Case:

i) MT there is no open cursor associated with S, then an exception condition is raispd:
CLI-specific condition — Invalid cursor state.

ii) If V is greater than the ARRAY_SIZE field of the application row descriptor associated
with S, then an exception condition is raised: CLI-specific condition — row value out of

range.

iii) If the value of the CURSOR SCROLLABLE attribute of S is NONSCROLLABLE, then
an exception condition is raised: CLI-specific condition — invalid cursor position.

iv) Otherwise, the current row within the fetched rowset associated with S is set to V.

h) If A indicates NEST DESCRIPTOR, then
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Case:

i) If there is a prepared statement associated with StatementHandle, then an exception
condition is raised: CLI-specific condition — function sequence error.

ii) Otherwise,

Case:
1) If V indicates FALSE, then the NEST DESCRIPTOR attribute of S is)set to FALSE.
2) If Vindicates TRUE, then the NEST DESCRIPTOR attribute of S.is"set to TRUE.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid at-
tribute value.

6) If Alspecifies an implementation-defined statement attribute, then
Cask:

a) |If the data type for the statement attribute is specified-as INTEGER in Table 19, “IData
types of attributes”, then the statement attribute is\Set to the value of Value.

b) Ptherwise:
i) Let SL be the value of StringLength.
i) Case:
1) If SL is not negative, then-let L be SL.

2) If SL indicates NULIL.TERMINATED, then let L be the number of octets of [Value
that precede the implementation-defined null character that terminates a C pharac-

ter string.

3) Otherwise;~an exception condition is raised: CLI-specific condition — invalid string
length or buffer length.

iji) The statement attribute is set to the first L octets of Value.
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6.60 SpecialColumns

Function

Return a result set that contains a list of columns the combined values of which can uniquely iden-
tify anyyrowwithimasingtespecifiedtabte described by thetmformationmSchemas of thectonnected
data solirce.

Definition

Speci al{Col ums (

St at enment Handl e I N | NTEGER,
dentifierType I N SVALLI NT,

Cat al ogNane I N CHARACTER( L1),

NanelLengt hl I' N SMALLI NT,

SchemaNane I N CHARACTER( L2),

NanelLengt h2 I' N SMALLI NT,

Tabl eNane I N CHARACTER( L3),

NanelLengt h3 I' N SMALLI NT,

Scope I'N SMALLI NT,

Nul | abl e I'N SMALLI NT )

RETURNS SMALLI NT

where 1, L2, and L3 are determined by the valties of NamelLengthl, NamelLength2, and
NamelL¢ngth3 respectively and each of L1, L2,'and L3 has a maximum value equal to the
implemgntation-defined maximum length of;a*variable-length character string.

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

2) If ah open cursor is associated with S, then an exception condition is raised: invalid cursor
state.

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-seryer on
that connection.

5) Let|[SPECIAL_COLUMNS QUERY be a table, with the definition:

CREATE "TABLCE SPECIAC_COCUVNS QUERY (

SCOPE SMALLI NT,

COLUMN_NANME CHARACTER VARYI NG(128) NOT NULL,
DATA_TYPE SMALLI NT NOT NULL,

TYPE_NAME CHARACTER VARYI NG 128) NOT NULL,
COLUMN_SI ZE I NTEGER,

BUFFER_LENGTH I NTEGER,

DECI MAL_DI G 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 SS’s Information
Schema TABLES view. Some tables may not have such a set of columns. Some tables may
have more than one such set, in which case it is implementation-dependent as to which set of
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columns is chosen. It is implementation-dependent as to whether a column identified for a given
table is a pseudo-column.

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 constrainted by privileges”).

b) [Case:

i) If the value of SUP is 1 (one), then Table 28, “Codes and data types for_implementation
information”, is 'Y’, then SPECIAL_COLUMNS_QUERY contains a row for each| iden-

tifying column in SS’s Information Schema COLUMNS view and each’/implementation-
dependent pseudo-column.

i) Otherwise, SPECIAL_COLUMNS_QUERY contains a row for‘each identifying c¢lumn
in SS’s Information Schema COLUMNS view and each implémentation-dependdnt
pseudo-column in accordance with implementation-defined’ authorization criteria]

7) If the value of IdentifierType is other than the code for BEST ROWID in Table 43, “Column
typds and scopes used with SpecialColumns”, or an implementation-defined extension tq that
table, then an exception condition is raised: CLI-specific condition — column type out of[range.

8) If the value of Scope is other than the code SCOPE'CURRENT ROW, SCOPE TRANSACTION,
or §COPE SESSION in Table 43, “Column types-and scopes used with SpecialColumns{, or
an implementation-defined extension to thattable, then an exception condition is raised: CLI-
spedific condition — scope out of range.

9 If tbl\e value of Nullable is other than-the code for NO NULLS or NULLABLE in Table |43,
“Column types and scopes used with) SpecialColumns”, then an exception condition is rgised:
CLI}specific condition — nullablé-type out of range.

10) For|each row of SPECIAL_COLUMNS_ QUERY:

a) [The value of SCOPE N SPECIAL_COLUMNS_QUERY is either the code for one of SCOPE
CURRENT ROW,-SCOPE TRANSACTION, or SCOPE SESSION from Table 43, “Cdlumn
types and scopes’used with SpecialColumns”, or it is an implementation-defined value,
determined)as follows:

Case:

i) Ifthe value that uniquely identifies a row is only guaranteed to be valid while pgsitioned
an that row_then the code is that for SCOPE CIUURRENT ROW.

ii) If the value that uniquely identifies a row is only guaranteed to be valid for the current
transaction, then the code is that for SCOPE TRANSACTION.

iii) If the value that uniquely identifies a row is only guaranteed to be valid for the current
session, then the code is that for SCOPE SESSION.

iv) Otherwise, the value is implementation-defined.

b) 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:
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d)

e)

\

Vi

Case:

i)

If the value of DATA _TYPE in the COLUMNS view is 'INTERVAL’, then the value
of DATA_TYPE in (SPECIAL_COLUMNS_QUERY) is the appropriate Code from
Table 37, “Codes used for concise data types”, that matches the interval specified in

©ISO/IEC

the INTERVAL_TYPE column in the COLUMNS view.

i) Otherwise, the value of DATA_TYPE in SPECIAL_COLUMNS_QUERY is the'ap
ate Code from Table 37, “Codes used for concise data types”, that matches the' ir
specified in the DATA_TYPE column in the COLUMNS view.

The value of TYPE_NAME in SPECIAL_COLUMNS_QUERY is an implementation-
value that is the character string by which the data type is known at the data sourc

The value of COLUMN_SIZE in SPECIAL_COLUMNS_QUERY/iS

Case:

i) If the value of DATA_TYPE in the COLUMNS view.isN\CHARACTER’, 'CHARAC
VARYING’, 'CHARACTER LARGE OBJECT’, or,'BINARY LARGE OBJECT, th
the value is that of the CHARACTER_MAXIMYM_LENGTH in the same row o
COLUMNS view.

i) If the value of DATA_TYPE in the COLUMNS view is '‘BIT' or 'BIT VARYING/,
the value is that of the CHARACTERMMAXIMUM_LENGTH in the same row o
COLUMNS view.

i) If the value of DATA_TYPE in«the COLUMNS view is 'DECIMAL’ or 'NUMERI
then the value is that of the. NUMERIC_PRECISION column in the same row o
COLUMNS view.

) If the value of DATA- FYPE in the COLUMNS view is 'SMALLINT’, 'INTEGER,
'DOUBLE PRECISION’, or 'FLOAT’, then the value is implementation-defined.

V) If the value of DATA_TYPE in the COLUMNS view is 'DATE’, 'TIME', 'TIMEST,

COLUMNSIZE is that derived from Syntax Rule 33), in Subclause 6.1, "<data {
of ISOMEC 9075-2, where the value of <time fractional seconds precision> is the
theeNUMERIC_PRECISION column in the same row of the COLUMNS view.

i) Afthe value of DATA_TYPE in the COLUMNS view is 'INTERVAL', then the va

propri-
terval

Hefined

a)

L TER
bn
the

then
the

C,!
f the

'REAL,

AMP’,

TIME WITH)TIME ZONE', or 'TIMESTAMP WITH TIME ZONE’, then the valdie of

ype>",
value of

ue of

erval

CcQll II\/IN_QI7F is that derived from the General Rules of Subclause 101 _"<int
qualifier>", of ISO/IEC 9075-2, where:

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

2) The value of <interval leading field precision> is the value of the INTERVA
PRECISION column in the same row of the COLUMNS view.

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

n in the

L_

ERIC_

ii) If the value of DATA_TYPE in the COLUMNS view is 'REF’, then the value is the length

in octets of the reference type.

ii) Otherwise, the value is implementation-dependent.
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14)

15)

16)
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f) The value of BUFFER_LENGTH in SPECIAL_COLUMNS_QUERY is implementation-

defined.

NOTE 65 — 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 fie
application row descriptor indicates DEFAULT. This length excludes any null terminator.

Id in the

)

h)

Let
resy

Let
Sch

I th

a)

b)

I'he value of DECIMAL_DIGITS In SPECIAL_COLUMNS_QUERY Is:

Case:

i) If the value of DATA_TYPE in the COLUMNS view is one of 'DATE', HIME/,
"TIMESTAMP’, 'TIME WITH TIME ZONE’, or ' TIMESTAMP WITHTIME ZON

the DATETIME_PRECISION column in the COLUMNS view.

i) If the value of DATA TYPE in the COLUMNS view is one*0f/DECIMAL’, 'INTE
'NUMERIC’, or 'SMALLINT’, then the value of DECIMAL 'DIGITS in SPECIAL
COLUMNS_QUERY is the value of the NUMERIC_SCALE column in the COLU
view.

i) Otherwise, the value of DECIMAL_DIGITS in_’SPECIAL_COLUMNS_QUERY is
null value.

The value of PSEUDO_COLUMN in SPECIAL_COLUMNS_QUERY is the code for
pf PSEUDO UNKNOWN, NOT PSEUDO;0r PSEUDO from Table 43, “Column type

dependent.

ectively.

CATVAL, SCHVAL, TBLVAL, SCPVAL, and NULVAL be the values of CatalogNam
emaName, and TableName, Scope, and Nullable respectively.

e METADATA 1D attribute of S is TRUE, then:

If CatalogName is a null pointer and the value of the CATALOG NAME informatior
from Table/28, “Codes and data types for implementation information”, is 'Y’, then
pxception-condition is raised: CLI-specific condition — invalid use of null pointer.

If SchemaName is a null pointer, then an exception condition is raised: CLI-specific

then the value of DECIMAL_DIGITS in SPECIAL_COLUMNS_QUERY is the value of

GER’,

IMNS

the

one
5 and

scopes used with SpecialColumns”. The algorithm used to set this value is implememntation-

NL1, NL2, and NL3 be the values of NamelLengthl, NamelLength2, and NameLength3,

1%

type
AN

condi-

ion — invalid use of null Ihnin'h:r

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

If CatalogName is a null pointer, then NL1 is set to zero. If SchemaName is a null pointer, then
NL?2 is set to zero. If TableName is a null pointer, then NL3 is set to zero.

Cas
a)

b)

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

If NL1 indicates NULL TERMINATED, then let L be the number of octets of Catalo
that precede the implementation-defined null character that terminates a C characte

gName
r string.
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¢) Otherwise, an exception condition is raised: CLI-specific condition — invalid string length
or buffer length.

Let CATVAL be the first L octets of CatalogName.

17) Case:

a)

b)

c)

Let

18) Casg:

a)

b)

c)

Let
19) Cas

a)

a)

e

1)

2)

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

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

If the METADATA ID attribute of S is TRUE, then:

i) Case:

If NL2 indicates NULL TERMINATED, then let L be the number of octets of SchemaName
that precede the implementation-defined null character that terminates a Ccharactey string.

Otherwise, an exception condition is raised: CLI-specific condition -©invalid string Jength
pr buffer length.

SCHVAL be the first L octets of SchemaName.

If NL3 indicates NULL TERMINATED, then let L ‘be the number of octets of TablelName
that precede the implementation-defined null ¢haracter that terminates a C charactey string.

Otherwise, an exception condition is raised: CLI-specific condition — invalid string fength
pr buffer length.

TBLVAL be the first L octets of TableName.

If thewvalue of NL1 is zero, then let CATSTR be a zero-length string.

Otherwise,

Case:

A) If SUBSTRI NG( TRI M CATVAL) FROM1 FOR1) ="’ and if SUBSTRI NG TRl M GATVAL)

FROM CHAR_LENGTH( TRI M CATVAL)) FOR1) ="' "', then let TEMPSTR be the value
obtained from evaluating:

SUBSTRI NG( TRl 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)

If the value of NL2 is zero, then let SCHSTR be a zero-length string.
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2) Otherwise,

Case:

A) If SUBSTRI NG TRI M SCHVAL) FROM1 FOR 1) ='"' and if SUBSTRI NG TRI M SCHVAL)
FROMCHAR LENGTH( TRI M SCHVAL) ) FOR 1) ="', then let TEMPSTR be the value
obtained from p\mluafing'

b) Otherwise;

i)

iji) Case:

1)
2)

SUBSTRI NG( TRl M SCHVAL) FROM 2
FOR CHAR_LENGTH( TRl M SCHVAL)) - 2)

and let SCHSTR be the character string:
TABLE_SCHEM ="' TEMPSTR AND

B) Otherwise, let SCHSTR be the character string:
UPPER( TABLE_SCHEM) = UPPER(’ SCHVAL') AND

If the value of NL3 is zero, then let TBLSTR. be-a zero-length string.

Otherwise,

Case:

A) If SUBSTRI NG TRI M TBLVAL) FROM1 FOR1) ="' "' and if SUBSTRI NG TRI M T|BLVAL)
FROM CHAR_LENGTH( TRI M TBLVAL)) FOR 1) ="', then let TEMPSTR be the value

obtained from evaluating:

SUBSTRI NG( TRI M_TBLVAL) FROM?2
FOR CHAR_LENGTH(TRI M TBLVAL)) - 2)

and let TBLSTR-be the character string:
TABLE_NAME =’ TEMPSTR AND

B) Otherwise, let TBLSTR be the character string:
UPPER( TABLE_NAME) = UPPER(’ TBLVAL') AND

f the value of NL1 is zero, then let CATSTR be a zero-length string; otherwise] let

CATSTR be the character string:

iii)

TABLE_CAT ="' CATVAL" AND

If the value of NL2 is zero, then let SCHSTR be a zero-length string; otherwise, let
SCHSTR be the character string:

TABLE_SCHEM= " SCHVAL' AND

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

TABLE_NAME =’ TBLVAL’ AND

20) Let the value of SCPSTR be the character string:

SCOPE >= SCPVAL
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21) Let PRED be the result of evaluating:
CATSTR|| ' ' || SCHSTR|| * ' || TBLSTR|| ' ' || SCPSTR

22) Case:

a) If NULVAL is equal to the code for NO NULLS in Table 26, “Miscellaneous codes used in
CLI1”, and any of the rows selected by the above query would describe a column fox, 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

CRDER BY SCOPE

b) Otherwise, let STMT be the character string:

SELECT *

FROM SPECI AL_COLUMNS_QUERY
WHERE PRED

ORDER BY SCOPE

23) ExepDirect is implicitly invoked with S as thevalue of StatementHandle, STMT as the yalue of
StatementText, and the length of STMT as the value of TextLength.
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Function
Explicitly start an SQL-transaction and set its characteristics.

Definition

StartTrjan (

Handl eType I'N SMALLI NT,

Handl e I N | NTEGER,

AccessMbde I N | NTEGER,
sol ati onLevel I N I NTEGER )

RETURNS SMALLI NT

Generfal Rules
1) Let|HT be the value of HandleType and let H be the value‘ef Handle.

2) If HT is not one of the code values in Table 13, “Codés dsed for handle types”, then an ekception
condlition is raised: CLI-specific condition — invahid handle.

3) Cask:
a) [If HT indicates STATEMENT HANDLE, then:

i) If H does not identify an allocated SQL-statement, then an exception condition i$ raised:
CLI-specific condition — invalid handle.

i) Otherwise, an exceptign-condition is raised: CLI-specific condition — invalid attyribute
identifier.

b) [If HT indicates DESCRIPTOR HANDLE, then:

i) If H doeswnot identify an allocated CLI descriptor area, then an exception conditlion is
raised CLI-specific condition — invalid handle.

i) Otherwise, an exception condition is raised: CLI-specific condition — invalid attribute
identifier.

b g 0y - [ PN UT T V=X AR LA RISy — L
C) I rir inmuicatcs CUNINECU TTUIN MTANDLLE, UICTT.

i) If H does not identify an allocated SQL-connection, then an exception condition is raised:
CLI-specific condition — invalid handle.

ii) Otherwise:
1) Let C be the allocated SQL-connection identified by H.
2) The diagnostics area associated with C is emptied.
3) Case:

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

5)

6)

7

8)

9)

10)

d)

If a
an ¢

Let
TRA
Speg

Let
TRA
tion

Let

If R
WR

The|
exh
spe(
907

B) Otherwise, let EC be the established SQL-connection associated with C.

©ISO/IEC

4) If C has an associated established SQL-connection that is active, then let L1 be a

list containing EC; otherwise, let L1 be an empty list.

If HT indicates ENVIRONMENT HANDLE, then:

i) If H does not identify an allocated SQL-environment or if it identifies an allocatg
environment that is a skeleton SQL-environment, then an exception condition/is
CLI-specific condition — invalid handle.

i) Otherwise:
1) Let E be the allocated SQL-environment identified by H.
2) The diagnostics area associated with E is emptied.

3) Let L be a list of the allocated SQL-connections asSeciated with E. Let L1 bd
of the allocated SQL-connections in L that havetan associated established S
connection that is active.

N SQL-transaction is currently active on any of thevSQL-connections contained in L1
xception condition is raised: invalid transaction State — active SQL-transaction.

AM be the value for AccessMode. If AM is;not one of the codes in Table 36, “Value
NSACTION ACCESS MODE with StartTran”, then an exception condition is raised
ific condition — invalid attribute ideqtifier.

IL be the value for IsolationLeyel> If IL is not one of the codes in Table 35, “Values
NSACTION ISOLATION OPTION with Getlnfo and StartTran”, then an exception
is raised: CLI-specific condition — invalid attribute identifier.

TXN be the SQL-transaction that is started by this invocation of the StartTran rout

EAD ONLY is specified by AM, then the access mode of TXN is set to read-only. If |
TE is specified by AM, then the access mode of TXN is set to read-write.

isolation dével of TXN is set to an implementation-defined isolation level that will

bit any (of)the phenomena that the isolation level indicated by TIL would not exhib
ified-im~Table 10, "SQL-transaction isolation levels and the three phenomena”, in IS
b-2.

d SQL-
raised:

a list

RL-

, then

for
- CLI-

for
condi-

ne.
READ
ot

t, as
O/IEC

TXN is started in each SQL-connection contained in L1.
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6.62 TablePrivileges

Function

Return a result set that contains a list of the privileges held on the tables whose names adhere to

the requestedpattern(s) wittnimtables described by thetmformationmSchermeas of thectonmected data

source.
Defin

Tabl ePr|

where 1
NameL
implem

Genernal Rules

1) Let

2) Ifa
stat

3) Let

4) Let
that

5) Let

CREATE

tion

ivileges (

St at enment Handl e I N | NTEGER,

Cat al ogNane IN CHARACTER( L1),
NanelLengt hl IN SMALLI NT,
SchemaNane IN CHARACTER(L2),
NanelLengt h2 IN SMALLI NT,

Tabl eNare I'N CHARACTER( L3),
NanelLengt h3 IN SMALLI NT )

RETURNS SMVALLI NT

11, L2, and L3 are determined by the values.of NamelLengthl, NamelLength2, and
bngth3, respectively and each of L1, L2, andh\:3 has a maximum value equal to thg
bntation-defined maximum length of a variable-length character string.

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

s)

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

connection.

TABLE_PRIVILEGES_QUERY be a table, with the definition:

TABLESTABLE_PRI VI LEGES_QUERY (
TABL\E) CAT CHARACTER VARYI NG( 128) ,
TABLE_SCHEM CHARACTER VARY! NG(128) NOT NULL,

ITABLE_NAIVE CHARACTER VARYT NG LZ6) NOUI NULL,
GRANTOR CHARACTER VARYI NG(128) NOT NULL,
GRANTEE CHARACTER VARYI NG(128) NOT NULL,
PRI VI LEGE CHARACTER VARYI NG( 128) NOT NULL,
| S_GRANTABLE CHARACTER VARYI NG(3) NOT NULL,

W TH H ERARCHY  CHARACTER VARYI NG(254) NOT NULL )

N open cursor is associated with' S, then an exception condition is raised: invalid cursor

EC be the established SQL-connection associated with C and let SS be the SQL-seryer on

6) TABLE_PRIVILEGES QUERY contains a row for each privilege in SS’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 constrainted by privileges”).
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b)

7) For

a)

b)

d)

e)

9)

h)

8) Let

9) Let
Tab

Case:

©ISO/IEC

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.

ii) Otherwise, TABLE _PRIVILEGES_QUERY contains a row for each privilege in SS’s

= DD\l —

Lok, P ool ARl H ) 4+ i 1 i (P4
IurTTatiuln oLTcITia TADLL_TFINTVILEL UL O VICVW U'atl TTITT Lo THTPICTTICTItatiuri=uct

authorization criteria.
each row of TABLE_PRIVILEGES QUERY:

If the implementation does not support catalog names, then TABLE_CAT_is the null
ptherwise, the value of TABLE_CAT in TABLE_PRIVILEGES _QUERY\is the value
TABLE_CATALOG column in the TABLE_PRIVILEGES view in the information sch

The value of TABLE_SCHEM in TABLE_PRIVILEGES QUERY\iS the value of the
SCHEMA column in the TABLE_PRIVILEGES view.

The value of TABLE_NAME in TABLE_PRIVILEGES_QUERY is the value of the T.
NAME column in the TABLE_PRIVILEGES view.

The value of GRANTOR in TABLE_PRIVILEGES_ QUERY is the value of the GRAN
column in the TABLE_PRIVILEGES view.

The value of GRANTEE in TABLE_PRIVILEGES_QUERY is the value of the GRAN
column in the TABLE_PRIVILEGES viéw.

The value of PRIVILEGE in TABLE“PRIVILEGES_QUERY is the value of the PRIV
TYPE column in the TABLE_PRIVILEGES view.

The value of IS_GRANTABLE in TABLE_PRIVILEGES_QUERY is the value of the
GRANTABLE column ip“the TABLE_PRIVILEGES view.

The value of WITH_HIERARCHY in TABLE_PRIVILEGES_QUERY is the value of
WITH_HIERARCH)Y column in the TABLE_PRIVILEGES veiw.

CATVAL, SCHVAL, and TBLVAL be the values of CatalogName, SchemaName, an
eName, respectively.

ned

value;
bf the
ema.
[ABLE_
A\BLE_
ITOR

I TEE

ILEGE_

S_

the

NL1, NL2, and*NL3 be the values of NameLengthl, NameLength2, and NameLendth3,
respectively.

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

a)

b)

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.

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.

11) If CatalogName is a null pointer, then NL1 is set to zero. If SchemaName is a null pointer, then
NL?2 is set to zero. If TableName is a null pointer, then NL3 is set to zero.

12) Cas

a)

e:

If NL1 is not negative, then let L be NL1.
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13)

14)

15)

b)

6.62 TablePri

If NL1 indicates NULL TERMINATED, then let L be the number of octets of Catalo
that precede the implementation-defined null character that terminates a C characte

ISO/IEC 9075-3:1999 (E)

vileges

gName
r string.

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

Let
Cas
a)

b)

c)

Let

Cask:

a)

b)

c)

Let
Cas|

a)

or buffer length.

CATVAL be the first L octets of CatalogName.

h-

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

If NL2 indicates NULL TERMINATED, then let L be the number of octets of Schem
that precede the implementation-defined null character that terminates a C characte

Otherwise, an exception condition is raised: CLI-specific condition — invalid string
pr buffer length.

SCHVAL be the first L octets of SchemaName.
If NL3 is not negative, then let L be NL3.

If NL3 indicates NULL TERMINATED; \then let L be the number of octets of Tablel
that precede the implementation-defined null character that terminates a C characte

aName
I string.

ength

Name
I string.

Otherwise, an exception condition is raised: CLI-specific condition — invalid string Jength
pr buffer length.
TBLVAL be the first L oetets of TableName.
If the METABRATA ID attribute of S is TRUE, then:
i) Case:
1) y*If the value of NL1 is zero, then let CATSTR be a zero-length string.
2 Othoarwico
L} Orreta \IVIJ\;,
Case:
A) If SUBSTRI NG TRI M CATVAL) FROM1 FOR 1) ="' and if SUBSTRI NG TRI M CATVAL)
FROM CHAR_LENGTH( TRI M CATVAL)) FOR1) ='"', then let TEMPSTR be the value

obtained from evaluating:

SUBSTRI NG( TRl M CATVAL) FROM?2
FOR CHAR_LENGTH( TRl M CATVAL)) - 2)

and let CATSTR be the character string:
TABLE_CAT =’ TEMPSTR AND
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B) Otherwise, let CATSTR be the character string:
UPPER( TABLE_CAT) = UPPER(’ CATVAL') AND
ii) Case:
1) If the value of NL2 is zero, then let SCHSTR be a zero-length string.

2) Otherwise,
Case:

A) If SUBSTRI NG TRI M SCHVAL) FROM1 FOR 1) =’ "’ and if SUBSFRING TRI M S
FROMCHAR LENGTH( TRI M SCHVAL)) FOR1) ="', then let TEMPSTR be t

obtained from evaluating:

a) SUBSTRI NG( TRl M SCHVAL) FROM?2
FOR CHAR_LENGTH( TRl M SCHVAL)) - 2)

and let SCHSTR be the character string:
TABLE_SCHEM ="' TEMPSTR AND

B) Otherwise, let SCHSTR be the character string:
UPPER( TABLE_SCHEM) = UPPER(\_SCHVAL’ ) AND

iji) Case:

1) If the value of NL3 is zero, then let TBLSTR be a zero-length string.

2) Otherwise,
Case:

A) If SUBSTRI NG(TRI M TBLVAL) FROM1 FOR1) ="’ and if SUBSTRI NG( TRl M T|
FROM CHAR. LENGTH( TRI M TBLVAL) ) FOR1) ="', then let TEMPSTR be t

obtained from evaluating:

SUBSTRI NG( TRI M TBLVAL) FROM?2
FOR CHAR_LENGTH( TR M TBLVAL)) - 2)

and let TBLSTR be the character string:

CHVAL)
ne value

BLVAL)
ne value

TABLE_NAME = ' TEMPSTR AND

B) otherwise, let IBLSTR be the character strlng:
UPPER( TABLE_NAVE) = UPPER(’ TBLVAL’ ) AND

b) Otherwise,

i) Let SPC be the Code value from Table 28, “Codes and data types for implementation
information”, that corresponds to the Information Type SEARCH PATTERN ESCAPE in

that same table.

ii) Let ESC be the value of InfoValue that is returned by the execution of Getlnfo() with

the value of InfoType set to SPC.
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16)

17)

18)

Let

Let

Exe
Staf
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ii) If the value of NL1 is zero, then let CATSTR be a zero-length string; otherwise, let

CATSTR be the character string:
TABLE_CAT ="' CATVAL' AND

v) If the value of NL2 is zero, then let SCHSTR be a zero-length string; otherwise, let

SCHSTR bhe the character ':fring'

TABLE_SCHEMLI KE * SCHVAL’ ESCAPE ' ESC AND

TBLSTR be the character string:
TABLE_NAME LI KE* TBLVAL' ESCAPE ' ESC AND

PRED be the result of evaluating:
CATSTR|| * ' || SCHSTR|| ' ' || TBLSTR|| ' ' || 1=1

STMT be the character string:

SELECT *

FROM TABLE_PRI VI LEGES QUERY

MHERE PRED

ORDER BY TABLE CAT, TABLE SCHEM TABLE NAME, PRI VI LEGE

CDirect is implicitly invoked with S as,the value of StatementHandle, STMT as the
ementText, and the length of STMT-as the value of TextLength.

V) If the value of NL3 is zero, then let TBLSTR be a zero-length string. Otherwisg, let

/alue of
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6.63 Tables

Function

Based on the specified selection criteria, return a result set that contains information about tables
describegt by themformatiormschenas of theconmecteddatasource:

Definition

Tabl es |(
St at enent Handl e I N | NTEGER,
Cat al ogNane I'N CHARACTER(L1),
NaneLengt hl I'N SMALLI NT,
SchemaNane I'N CHARACTER(L2) ,
NaneLengt h2 I'N SMALLI NT,
Tabl eNanme I'N CHARACTER( L3),
NaneLengt h3 I N SMALLI NT,
Tabl eType I'N CHARACTER( L4) ,
NaneLengt h4 I'N SMALLI NT )

RETURNS SMALLI NT

where 1, L2, L3, and L4 are determined by the values of NamelLengthl, NameLength2, gnd
NamelL¢ngth3, and NamelLength4, respectively, andeach of L1, L2, L3, and L4 has a maxifjnum
value e:rual to the implementation-defined maximum length of a variable-length character sgring.

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

2) If ap open cursor is associated with S, then an exception condition is raised: invalid cursor
statg.

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-seryer on
that connection,

5) Let|TABLESQUERY be a table with the definition:

CREATE [TABLE TABLES_QUERY (

TABLE_CAT CHARACTER VARYI NG(128) ,
ARl - _CoLirna CLIARACTER \/ARNVLANCL 1200
TADLL_ JUIIVI AVATVACU TN VAINTT TN 120
TABLE_NAME CHARACTER VARYI NG(128) ,
TABLE_TYPE CHARACTER VARYI NG( 254) ,
REMARKS CHARACTER VARYI NG( 254) ,

SELF_REF_COLUMN  CHARACTER VARYI NG 128),
REF_GENERATI ON  CHARACTER VARYI NG 254),

UDT_CAT CHARACTER VARYI NG(128),
UDT_SCHEM CHARACTER VARYI NG(128),
UDT_NAME CHARACTER VARYI NG(128),

UNI QUE ( TABLE_CAT, TABLE_SCHEM TABLE_NAME) )
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6) TABLES_ QUERY contains a row for each table described by SS’s Information Schema TABLES
view where:

a) Let SUP be the value of Supported that is returned by the execution of GetFeaturelnfo
with FeatureType = 'FEATURE' and Featureld = 'C041’ (corresponding to the feature

b)

7) Theldescription of the table TABLES_QUERY is:

a)

b)

c)

“Information Schema metadata constrainted by privileges”).

Case:

UserName has selection privileges.
i) Otherwise, TABLES QUERY contains a row for each row describing a table in

criteria.

The value of TABLE_CAT in TABLES_QUERY is the value of the TABLE_CATALO
umn in the TABLES view. If SS does not support{atalog names, then TABLE_CAT
the null value.

The value of TABLE_SCHEM in TABLES QUERY is the value of the TABLE_SCH
column in the TABLES view. The value of TABLE_NAME in TABLES_QUERY is th
pf the TABLE_NAME column in the TABLES view.

The value of TABLE_TYPE in TABLES_QUERY is determined by the values of the ]
TYPE column in the TABLES view.

Case:

i) If the value of TABLE_TYPE in the TABLES view is 'VIEW’, then:

Case:

1) If the defined view is within the Information Schema itself, then the value
TABLE_TYPE in TABLES_QUERY is set to 'SYSTEM TABLE".

2)_“Otherwise, the value of TABLE_TYPE in TABLES_QUERY is set to 'VIEW'.

i) If the value of SUP is 1 (one), then TABLES _QUERY contains a row for'each rpw
describing a table in SS’s Information Schema TABLES view for which. the connected

5S's

Information Schema TABLES view that meets implementation-defined authorization

5 col-
is set to

EMA
e value

[ABLE_

nlue of

i){/1Ifthe value of TABLE_TYPE in the TABLES view is 'BASE TABLE’, then the v

iii) If the value of TABLE_TYPE in the TABLES view is 'GLOBAL TEMPORARY’ or

'LOCAL TEMPORARY’, then the value of TABLE_TYPE in TABLES QUERY is
to that value.

set

iv) Otherwise, the value of TABLE_TYPE in TABLES_QUERY is an implementation-

defined value.

d) The value of REMARKS in TABLES _QUERY is an implementation-defined description of

e)

the table.

The value of SELF_ REF_COLUMN in TABLES QUERY is the value of the SELF_
REFERENCING_COLUMN_NAME column in the TABLES view.
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f) The value of REF_GENERATION in TABLES _QUERY is the value of the REFERENCE _

GENERATION column in the TABLES view.

g) The value of UDT_CAT in TABLES_QUERY is the value of the USER_DEFINED_TYPE_

h)

8) Let
and

9) Let
Tab

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

a)

b)

11) If CptalogName is a null pointer, thenyNL1 is set to zero. If SchemaName is a null point
NLZ is set to zero. If TableName is.a null pointer, then NL3 is set to zero. If TableType
pointer, then NL4 is set to zero.

CATALOG column in the TABLES view.

TYPE_SCHEMA column in the TABLES view.

The value of UDT_NAME in TABLES_QUERY is the value of the USER_DEFINED]|
NAME column in the TABLES view.

NL1, NL2, NL3, and NL4 be the values of NameLengthl, NameLength2, NamelLen
NamelLength4, respectively.

CATVAL, SCHVAL, TBLVAL, and TYPVAL be the values of CatalogName, SchemaN
eName, and TableType, respectively.

If CatalogName is a null pointer and the value of/the CATALOG NAME informatior
from Table 28, “Codes and data types for implementation information”, is Y’, then
pxception condition is raised: CLI-specific condition — invalid use of null pointer.

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

fFhe-vatoeof UDT—SCEHEMA T TABEES - QUERY-tsthevatueof- the USER-BDEFHNED _

| TYPE_

gth3,

ame,

type
AN

er, then
s a null

gName
I string.

ength

12) Casg:
a) [|If NL1 is not negative, then let L be NL1.
b) [If NL1 indicateés NULL TERMINATED, then let L be the number of octets of Catalg
that precede.the implementation-defined null character that terminates a C characte
c) Ptherwise, an exception condition is raised: CLI-specific condition — invalid string
prebuffer length.
Let CATVAL be the first Coctets of CatalOgiNarmne.
13) Case:
a) If NL2 is not negative, then let L be NL2.
b) If NL2 indicates NULL TERMINATED, then let L be the number of octets of Schem
that precede the implementation-defined null character that terminates a C characte
¢) Otherwise, an exception condition is raised: CLI-specific condition — invalid string
or buffer length.
Let SCHVAL be the first L octets of SchemaName.
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14) Case:
a) If NL3 is not negative, then let L be NL3.
b) If NL3 indicates NULL TERMINATED, then let L be the number of octets of TableName
that precede the implementation-defined null character that terminates a C character string.
¢) [Otherwise, an exception condition is raised: CLI-specific condition — invalid string Jength
pr buffer length.
Let[TBLVAL be the first L octets of TableName.
15) Casg:
a) [If NL4 is not negative, then let L be NLA4.
b) |If NL4 indicates NULL TERMINATED, then let L be the pnumber of octets of TableType that
precede the implementation-defined null character thattexminates a C character strjing.
¢) [Otherwise, an exception condition is raised: CLI-spégific condition — invalid string Jength
pr buffer length.
Let|[TYPVAL be the first L octets of ColumnName.
16) Casg:
a) |[If the METADATA ID attribute of S iS“TRUE, then:
i) Case:
1) If the value of NL1 jis:zero, then let CATSTR be a zero-length string.
2) Otherwise,
Case:
A) If SUBSTRI NG TRI M CATVAL) FROM1 FOR1) ='"’ and if SUBSTRI N& TRl M QATVAL)
FROM CHAR LENGTH( TRI M CATVAL)) FOR 1) ="', then let TEMPSTR be tlpe value

obtained from evaluating:

SUBSTRI NG ( TRI M CATVAL) FROM 2

OLIA OCAT\LALY

FER—EHARHENGTH-—FRHVCEATYAE——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) If the value of NL2 is zero, then let SCHSTR be a zero-length string.

2) Otherwise,
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Case:
A) If SUBSTRI NG TRI M SCHVAL) FROM1 FOR 1) ="' and if SUBSTRI NG TRI M SCHVAL)
FROM CHAR_LENGTH( TRI M SCHVAL)) FOR1) ='"', then let TEMPSTR be the value
obtained from evaluating:
SUBSTRI NG ( TRI M SCHVAL) FROM 2
FOR CHAR LENGTH ( TRIMSCHVAL) ) - 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
iji) Case:
1) If the value of NL3 is zero, then let TBLSTR be-a zero-length string.
2) Otherwise,
Case:
A) If SUBSTRI NG TRI M TBLVAL) FROM1 FOR 1) =" "' and if SUBSTRI NG TRI M T[BLVAL)
FROM CHAR_LENGTH( TRIM TBLVAL)) FOR1) ='"', then let TEMPSTR be the value

b) therwise:

i)

obtained from evaluating:

SUBSTRI NG (“FRI M TBLVAL) FROM 2
FOR CHAR LENGTH ( TRIMTBLVAL) ) - 2)

and let TBLSTR be the character string:
TABLE_NAME =" TEMPSTR AND

B) Otherwise, let TBLSTR be the character string:
UPPER( TABLE_NANE) = UPPER(’ TBLVAL' ) AND

Let SPC be the Code value from Table 28, “Codes and data types for implementhation

information”, that corresponds to the Information Type SEARCH PATTERN ESCAPE in
that same table.

Let ESC be the value of InfoValue that is returned by the execution of Getlnfo() with
the value of InfoType set to SPC.

If the value of NL1 is zero, then let CATSTR be a zero-length string; otherwise, let
CATSTR be the character string:

TABLE_CAT ="' CATVAL' AND

If the value of NL2 is zero, then let SCHSTR be a zero-length string; otherwise, let
SCHSTR be the character string:

TABLE_SCHEMLI KE * SCHVAL’ ESCAPE ' ESC AND

308 Call-Level Interface (SQL/CLI)


https://iecnorm.com/api/?name=26f8c0eff19fae702964d0907a2fef67

©ISO/IEC

17) Cas
a)

b)

18) Let

19) Casg:

a)

v)

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

TBLSTR be the character string:
TABLE_NAME LI KE* TBLVAL' ESCAPE ' ESC AND

Tables

let

i)

D

If the value of NL4 is zero, then let TYPSTR be a zero-length string.

Otherwise,

TABLE TYPE = """ || ARRIM TT1) || R
TABLE_TYPE - 11 I | TRI MTTZ) | | U ] OR
TABLE_TYPE = | TRRMTTN) || 7
PRED be the result of evaluating:
CATSTR || '« \} SCHSTR|]| ' ' || TBLSTR|| ' " || TYPSTR|| ' ' || 1=1

If the value of CATVAL is the value in the 'Value’ column for ALL CATALOGS in T3
‘Special parameter values”, and both SCHVAL and TBLVAL are zero-length strings,

TableType is a comma-separated list of one or more types of tables that-are to b
turned in the result set. Each value may optionally be enclosed within <quote>
ters. The types are 'TABLE’, 'VIEW’, 'GLOBAL TEMPORARY’, [LOCAL TEMPO
and 'SYSTEM TABLE'.

NOTE 66 — These types are mutually exclusive; for instance, :TABLE' includes only u
created base tables and 'SYSTEM TABLE' includes only views from the Information Sch
Implementation-defined types may also be specified.

Let N be the number of comma-separated values specified within TableType.

Let TT be the set of comma-separated values T, 1 < i < N, specified within Ta

TYPSTR is a string that is the predicate required to select the requested types d
from TABLES_QUERY:

e re-
charac-
RARY’,

ber-
emas.

ple Type.

f tables

ble 42,
then let

STMT be the character string:

SELECT DI STI NCT TABLE_CAT,
CAST (NULL AS VARCHAR(128)),
CAST (NULL AS VARCHAR(128)),
CAST (NULL AS VARCHAR(254)),
CAST (NULL AS VARCHAR(254))

FROM TABLES_QUERY

ORDER BY TABLE_CAT

NOTE 67 — All tables qualify for selection and no privileges are required for access to the underly-
ing TABLES view.

SQL/CLI routines 309


https://iecnorm.com/api/?name=26f8c0eff19fae702964d0907a2fef67

ISO/IEC 9075-3:1999 (E)

6.63 Tables

b)

c)

d)

20) ExepDirect.s.implicitly invoked with S as the value of StatementHandle, STMT as the
StatementText, and the length of STMT as the value of TextLength.

©ISO/IEC

If the value of SCHVAL is the value in the 'Value’ column for ALL SCHEMAS in Table 42,
“Special parameter values”, and both CATVAL and TBLVAL are zero-length strings, then let

STMT be the character string:

SELECT DI STI NCT CAST (NULL AS VARCHAR(128)),

TABLE_SCHEM
CAST (NULL AS VARCHAR(128)),
CAST (NULL AS VARCHAR(254)),
CAST (NULL AS VARCHAR(254))
FROM TABLES_QUERY
ORDER BY TABLE_SCHEM

NOTE 68 — All tables qualify for selection and no privileges are required-foriaccess to the
ng TABLES view.

If the value of TYPVAL is the value in the 'Value’ column for\AlXL TYPES in Table
‘Special parameter values”, and CATVAL, SCHVAL, and TBLVAL are zero-length st|
then let STMT be the character string:

SELECT DI STI NCT CAST (NULL AS VARCHAR(128)),
CAST (NULL AS VARCHAR(128)),
CAST (NULL AS VARCHAR('128)),
TABLE_TYPE,
CAST (NULL AS VARGHAR(254))

FROM TABLES_QUERY

ORDER BY TABLE_TYPE

NOTE 69 — All tables qualify for selection and no privileges are required for access to the
ng TABLES view.

Otherwise, let STMT be thé.character string:

SELECT *
FROM TABLES ‘QUERY

WHERE PRED

ORDER BY.\TABLE_TYPE, TABLE_CAT, TABLE_SCHEM TABLE_NAME

Linderly-

42,
Fings,

Linderly-

alue of
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7 Definition Schema

7.1 $QL_IMPLEMENTATION_INFO base table

Function

The SQL_IMPLEMENTATION_INFO base table has one row for each implementation information
item defined by ISO/IEC 9075.
Definition

No addi fional Definitionitens

Descriiption

1) [ Insert this description | Some IMPLEMENTATION_INFO_ID values assigned by ISO/IEC 9075
havg been assigned for backwards compatibility.with ISO/IEC 9075-3:1995. All other values
assigned by ISO/IEC 9075 are in the range 21000 through 24999, inclusive.

2) [ Indert this description | Implementation-defined items that are represented in this table shall have
an IMPLEMENTATION_INFO_ID valuesithat is in the range 11000 through 14999, inclusive.

Table|population

The implementation shall effectively populate the SQL_IMPLEMENTATION_INFO base table
with an| <insert statement> that.is equivalent to the <insert statement> shown below; the qinsert
statemgnt> shown below provides values only for certain columns and implicitly assigns the¢ null
value tq other columns ofthe table.

The implementation gffectively populates the table so that, for each row containing informgtion
about spme facilitysthat the implementation supports, either the INTEGER_VALUE column| or the
CHARACTER_VARUE column is set to a value that specifies the requisite information aboJt that
supported facility. For all information items that the implementation does not support, both the
INTEGER, VALUE and the CHARACTER_VALUE column have the null value. The COMMENTS
column|may’be set to any value deemed appropriate by the implementation, or it may be sef to the
null value.
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I NSERT I NTO sql _i npl emrentation_info ( inplenmentation_info_id,
i mpl emrent ati on_i nf o_nane,
conments )

VALUES ( ( 10003, ' CATALOG NAME',
"CHAR: 'Y’ if supported, otherwise "N’’’ ),

( 10004, ' COLLATI NG SEQUENCE',

"CHAR: default collation nane’ ),

23,  CURSOR COVM T BEFAVIOR,

"INT: 0: close cursors & delete prepared stnts
1: close cursors & retain prepared stnts
2: leave cursors open & retain stnts’ ),

( 2, 'DATA SOURCE NAME',

" CHAR: <connection nane> on CONNECT statenent’ ),

( 17, ' DBMS NAME ,

"CHAR: Nane of the inplenentation software’ ),

( 18, 'DBMB VERSI ON,

"CHAR: Version of the inplenmentation software
The format is:
<part 1>. <part2>. <part 3>[ <part 4>]

wher e:
<partl ::= <digit><digit>
<part2 ::= <digit><digit>
<part3 ::= <digit><digit><digit><digit>
<part4 ::= <character repregsentation> ),

( 26, 'DEFAULT TRANSACTI ON | SOLATI ON' ,
"INT: 1. READ UNCOWM TTED
2: READ COW TTED
3: REPEATABLE READ
4: SERI ALI ZABLE' ),
( 28, 'IDENTIFIER CASE ,
"The case in which identifiers are stored in the Definition Schdma
INT: 1: stored in upper case
2: stored in/lower case
3: stored-iln nxed case - case sensitive
4: stored\in nixed case - case insensitive' ),
( 85, 'NULL COLLATION ,
"INT: O: nulls higher than non-nulls
L:\nulls | ower than non-nulls’ ),
( 13, ' SERVER NAME' ,
' CHAR;,"<SQL server nanme> on CONNECT statenent’ ),
( 94y SPECI AL CHARACTERS' ,
YCHAR: All special chars OKin non-delimted ids’ ),
(\46, ' TRANSACTI ON CAPABLE' ,
"INT: 0: not supported
1. DM only - error if DDL
2: both DML and DDL
3: DML only - commit before DDL
4: DML only - ignore DDL' )
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7.2 SQL_SIZING bas

7.2 SQL_SIZING base table

Funct

ion

The SQL_SIZING base table has one row for each sizing item defined by ISO/IEC 9075.

Defin

No addi fional Definitionitens

Descrijption

tion

1) [ Indert this description | Some SIZING_ID values assigned by ISO/IEC Q075 have been assig

backwards compatibility with ISO/IEC 9075-3:1995. All other values assigned by I1SO/IH

are

in the range 25000 through 29999, inclusive.

2) [ Indert this description | Implementation-defined items that are vepresented in this table shz

as

Table
The im

ment> that is equivalent to the <insert statement>shown below; the <insert statement> sh
low proyides values only for certain columns and implicitly assigns the null value to other ¢
of the table.

The implementation effectively populates the table so that, for each row containing informa

about s
value th
that the
The CQO
may be

ZING_ID value that is in the range 15000 through-39999, inclusive.

population
lementation shall effectively populate the SQL_SIZING base table with an <insert

me facility that the implementation supports, the SUPPORTED_VALUE column is

ISO/IEC 9075-3:1999 (E)

e table

ned for
C 9075

Ul have

State-
bwn be-
blumns

tion
Eet to a

at specifies the requisite information about that supported facility. For all informatipn items

implementation does not support, the SUPPORTED_VALUE column has the null v
MMENTS column may be set to any value deemed appropriate by the implementati
set to the null value:

alue.
DN, or it
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I NSERT | NTO sql _

VALUES ( ( 34,

sizing ( sizing_id, sizing_nanme, coments )
" MAXI MUM CATALOG NAME LENGTH ,
"Length in characters’ ),

( 30, ' MAXI MUM COLUWN NAME LENGTH ,
"Length in characters’ ),
( 97, " MAXI MUM COLUWNS | N GROUP BY', NULL ),
(99, ' MAXI MUM COLUWNS | N ORDER BY’, NULL ),
100, NAXTVOM COCUVNS TN SELCECT,
"Max nunber of expressions in <select list> ),
( 101, ' MAXI MUM COLUWNS I N TABLE', NULL ),
(1, ’ MAXI MUM CONCURRENT ACTI VITIES',
"Max nunber of SQL-statenents currently active' ),
( 31, ' MAXI MUM CURSOR NAME LENGTH ,
"Length in characters’ ),
( 0, ' MAXI MUM DRI VER CONNECTI ONS',
"Max nunber of SQL-connections currently established ),
( 10005, ' MAXI MUM | DENTI FI ER LENGTH ,
"Length in characters;
If different for some objects, set (to'smallest nmax’ ),
( 32, ' MAXI MUM SCHEMA NAME LENGTH,
"Length in characters’ ),
( 20000, ' MAXI MUM STATEMENT OCTETS',
"Max length in octets of <SQi(statenent variable> ),
( 20001, ' MAXI MUM STATEMENT OCTETS BATA' ,
"Max length in octets of, <SQL data statenment> ),
( 20002, ' MAXI MUM STATEMENT OCTETS' SCHEMWA' ,
"Max length in octets 'off SQL <schema definition> ),
( 35, ' MAXI MUM TABLE NAME LENGTH ,
"Max length in chars "ef | ow order table nane part’ ),
( 106, ' MAXI MUM TABLES | NvSELECT’ ,
"Max nunber of t@able names in FROM cl ause’ ),
( 107, ' MAXI MUM USER NAME LENGTH ,
"Length in characters for a <user identifier> of an SQ-seg
( 25000, ' MAXI MUMCURRENT DEFAULT TRANSFORM GROUP LENGTH ,
"Length'svn characters’ ),
( 25001, ' MAXI MUM CURRENT TRANSFORM GROUP LENGTH ,
"Length in characters’ ),
( 25002, < NAXI MUM CURRENT PATH LENGTH ,
i'Length in characters’ ),
( 25003, MAXI MUM CURRENT ROLE LENGTH ,
"Length in characters’ ),
(25004, ' MAXI MUM SESSI ON USER LENGTH ,
"Length in characters’ ),
¢ 25005, ' MAXI MUM SYSTEM USER LENGTH ,

"Length in characters’ )
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7.3 SQL_LANGUAGES base table

Function

The SQL_LANGUAGES table has one row for each 1SO and implementation-defined SQL language
bindingrard-programmimytanguage for wiichconformmance s claimed:

NOTE 70 — The SQL_LANGUAGES base table provides, among other information, the same infogrmation
provided by the SQL object identifier specified in Subclause 6.3, "Object identifier for Database-/lLanguage
SQL", inf ISO/IEC 9075-1.

Definition

| Augment the column constraint SQL_LANGUAGE_BI NDI NG _STYLE_| SO _1992in Pat'5 | Add '|CLI" to
the <in{value list> of valid SQL_LANGUAGE_BINDING_STYLEs.

| Augment the column constraint SQL_LANGUAGE_BI NDI NG_STYLE_| SO 1999in Part 5 | Add | CLI’ to
the <in(value list> of valid SQL_LANGUAGE_BINDING_STYLEs.
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8 Conformance

8.1

ISO/IEC 9075-3:1999 (E)

onformance to SQL/CLI

This paft of ISO/IEC 9075 specifies conforming SQL/CLI routines and conforming SQL/CLI

mentat

A confo
1SO/IE(

ns.

[ 9075. Such routine invocations shall be constructed according to. the BNF Format
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8.2 (

vel Interface specifications”, and Clause 6, “SQL/CLI routines’,\in this part of 1SO/

'ming SQL/CLI implementation shall process conforming SQL/CLI routine invocatig
g to the associated Definitions and General Rules in,Clause 5, “Call-Level Interface
5", and Clause 6, “SQL/CLI routines”, in this part©fyISO/IEC 9075. A conforming S(
bntation shall process SQL-statements in the manner specified in Core SQL and in t
itional features to which conformance is claimed by the SQL-implementation.

[1 — Certain facilities specified in this part of ASO/IEC 9075 are closely related to specific fa
in ISO/IEC 9075-2 and ISO/IEC 9075-5; such-facilities specified in this part of ISO/IEC 907
orted unless the corresponding facilities in ISO/IEC 9075-2 and ISO/IEC 9075-5 are support
hips between the facilities specified in this part of ISO/IEC 9075 and the corresponding faci
9075-2 and ISO/IEC 9075-5 are not specified, but are inferable.

imple, provision of the GetPositiony GetSubstring, and GetLength routines specified in this
9075 is dependent on support-of the LARGE OBJECT data types specified in ISO/IEC 9075

Claims of confermance

[ Insert t

is paragraph | Glaims of conformance to this part of ISO/IEC 9075 shall state:

1) |

nsert afterTistelement 2) in ISO/IEC 9075-1 | Which of the following standard programmin

lang
invd

a)
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uages:are supported for SQL/CLI routine invocation (see Subclause 5.2, “<CLI rout
cation”):

imple-

rming SQL/CLI application is one that invokes SQL/CLI routines spetified in this part of

and
se 5,
EC

ns
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ne set of
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g
ne>

Ada

C
COBOL
Fortran
MUMPS
Pascal

PL/I
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8.2 Claims of conformance

2) [ Insert after list element 2) in ISO/IEC 9075-1 | The definitions for all elements and actions that are
specified in this part of ISO/IEC 9075 as implementation-defined.

8.3 Extensions and options

New patfagraph | A conforming implementation may provide support for additional implementation-
defined [routines or for implementation-defined argument values for <CLI routine>s.

New pafagraph | An implementation remains conforming even if it provides user options to process
confornling <CLI routine> invocations in a nonconforming manner.
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