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Foreword

ISO/IEC 9075-3:1999 (E)

I1SQ (the International Organization for Standardization) and IEC (the International Electrotech
Commission) form the specialized system for worldwide standardization. National bodies that a

me

mbers of 1SO or IEC participate in the development of International Standards through techn

committees established by the respective organization to deal with particular fields of technical

act

tional organizations, governmental and non-governmental, in liaison with ISOand IEC, also tak

vity. 1ISO and IEC technical committees collaborate in fields of mutual interest. Other interr

part in the work.

In the field of information technology, ISO and IEC have established*a<oint technical committegq
ISQ/IEC JTC 1. Draft International Standards adopted by the joint technical committee are cirg
latdd to national bodies for voting. Publication as an Internatiohal Standard requires approval

at |

Int
1,1

Thi

least 75% of the national bodies casting a vote.

ernational Standard ISO/IEC 9075-3 was prepared by Joint Technical Committee ISO/IEC J1
hformation technology, Subcommittee SC 32, Data management and interchange.

5 second edition of this part of ISO/IEC 9075 caricels and replaces the first edition, ISO/IEC

9075-3:1995.

ISQ/IEC 9075 comprises the following parts,-under the general title Information technology —
Database languages — SQL.:

Part 1: Framework (SQL/Framework)
Part 2: Foundation (SQL/Foundation)
Part 3: Call-Level Interface)(SQL/CLI)
Part 4: Persistent Stored Modules (SQL/PSM)

Part 5: Host Language Bindings (SQL/Bindings)

Anmexes A, B,«Ci\D, E, F, and G of this part of ISO/IEC 9075 are for information only.

nical
e
ical
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e

u_
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Introduction

ISO/IEC 9075-3:1999 (E)

The
1)

2)

3)

4)
5)

6)

7

8)
9)

10)

11)

12)

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

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

Clause 3, “Definitions, notations, and conventions”, defines the notations and conventions us
in this part of ISO/IEC 9075.

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

Clause 5, “Call-Level Interface specifications”, defines fatilities for using SQL through a Calj

Level Interface.

Clause 6, "SQL/CLI routines”, defines each of the(routines that comprise the Call-Level
Interface.

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

Clause 8, “Conformance”, defines the criteria for conformance to this part of ISO/IEC 9075.

Annex A, “Typical header files’,“is an informative Annex. It provides examples of typical
definition 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
Call-Level Interface from the C programming language.

Annex C, “Implémentation-defined elements”, is an informative Annex. It lists those featurg
for which the‘body of this part of ISO/IEC 9075 states that the syntax, the meaning, the
returned resdlts, the effect on SQL-data and/or schemas, or any other behavior is partly or
wholly implementation-defined.

his

QL

%]

AnpexD, “Implementation-dependent elements”, is an informative Annex. It lists those featyires

for-which the body of this part of ISO/IEC 9075 states that the syntax, the meaning, the

13)

14)

15)

* al L +lo ££ + [a¥aV| Aot oL o 1 laals H H e |
TCTTUTTICUTTOUTLS, TNT Tl T UIT ST =uUdta adiTu7uT SUTCTITAS , UT  diTy Ut OTiTaviuT 15 Jartry Ul

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 taxo
omy of features of the SQL language that are specified in this part of ISO/IEC 9075.

Introduction
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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 | Scope

This part of ISO/IEC 9075 defines the structures and procedures that may be used. toexecute state-
ments of the database language SQL from within an application written in a standard programnping
lanfjuage in such a way that procedures used are independent of the SQL statements to be execujted.

Scope 1
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2

Normative references

The
of t
sta
are
ind

Standards.

following standards contain provisions that, through reference in this text, constitute pnovis
his part of ISO/IEC 9075. At the time of publication, the editions indicated were valid: All
ndards are subject to revision, and parties to agreements based on this part of ISO/LIEC 9075

encouraged to investigate the possibility of applying the most recent editions of\the standards

cated below. Members of IEC and I1SO maintain registers of currently valid-laternational

ISO/IEC 1539:1991, Information technology — Programming languages.~ FORTRAN.
ISO 1989:1985, Programming languages — COBOL.

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

ISO/IEC 7185:1990, Information technology — Programmniing languages — Pascal.
ISO/IEC 8652:1995, Information technology — Programming languages — Ada.

ISO/IEC 9075-1:1999, Information technology«:— Database languages — SQL — Part 1:
Framework (SQL/Framework).

ISO/IEC 9075-2:1999, Information technology — Database languages — SQL — Part 2:
Foundation (SQL/Foundation).

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

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

ISO/IEC 9899:1990, Programming languages — C.
ISO/IECA10206:1991, Information technology — Programming languages — Extended Pascal

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

Normative references

ISO/IEC 9075-3:1999 (E)

ons

3
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3 Definitions, notations, and conventions

3.1 Definitions

3.1.1 Definitions provided in Part 3

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

9075-1, ISO/IEC 9075-2, and ISO/IEC 9075-5 and the following definitions.apply.

a) |[handle: A CLI object returned by an SQL/CLI implementation when-a CLI resource is allocated
and used by an SQL/CLI application to reference that CLI resource:

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

¢) [pseudo-column: A column in a table that is not part of the descriptor for that table. An
example of such a pseudo-column is an implementation:defined row identifier.

3.2 Notations

[ Ingert this paragraph | The syntax notation used in this part of ISO/IEC 9075 is an extended versign

of BNF (“Backus Normal Form” or “Backus”Naur Form”). This version of BNF is fully described] in

Sufyclause 6.1, "Notation", of ISO/IEC:9075-1.

3.3 Conventions

[ Inert this paragraph | Except as otherwise specified in this part of ISO/IEC 9075, the conventions

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

9075-2.

3.3.1 Specification of routine definitions

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

— |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 conventions

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

Table 1—Clause, Subclause, and Table relationships

lause, Subclause, or Table in this
Art of ISO/IEC 9075

Corresponding Clause, Subclause,
or Table from another part

Part containing
correspondence

C
P
Clause 1, “Scope”
Clause 2, “Normative references”
C

ause 3, “Definitions, notations, and
cqnventions”

Subclause 3.1, “Definitions”

Stibclause 3.1.1, “Definitions provided
n Part 3”

(%)

Libclause 3.2, “Notations”

n

Libclause 3.3, “Conventions”

(%)

Libclause 3.3.1, “Specification of rou-
ihe definitions”

-+

Libclause 3.3.2, “Relationships to other
hrts of ISO/IEC 9075”

ibclause 3.3.2.1, “Clause, Subclause,
nd Table relationships”

Libclause 3.4, “Object identifier for
atabase Language SQL”

S
p
S
a
S
D
Clause 4, “Concepts”
S
S
S
S
S

Clause 1, "Scope"
Clause 2, "Normative references"

Clause 3, "Definitions, notations, and
conventions"

Subclause 3.1, "Definitions"

Subclause 3.1.5, "Definitions provided
in Part 2"

Subclause 3.2, "Notation"
Subclause 3.3, "Conventions"

(none)

(none)

(none)

none

Clause 4, "Concepts"

ISO/IEC 9075-2
ISO/IEC 9075-2
ISO/IEC 9075-2

ISO/IEC 9075-2
ISO/IEC 9075-2

ISO/IEC 9075-2
ISO/IEC 9075-2

(none)

(none)

(none)

none

ISO/IEC 9075-2

Libclause 4.1, “Introduction to none none
DL/CLI"
Libclause 4.2, “Réturn codes” none none
Libclause 4.3} #Diagnostics areas in none none
DL/CLI”
Stibclause'4.3.1, “Setting of ROW_ none none
UMBER 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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3.3 Conventions
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
Spbclause 4.4.5, “Connection at- none none
trfibutes”
Subclause 4.4.6, “Statement attributes” none none
Stibclause 4.4.7, “CLI descriptor areas” none nong
Stbclause 4.4.8, “Obtaining diagnostics none mone
during multi-row fetch”
Stibclause 4.5, “Client-server operation” Subclause 4.36, "Client-server opera- ISO/IEC 9075-2
tion"
Clause 5, “Call-Level Interface specifi- none none
cqtions”
Spubclause 5.1, “<CLI routine>" none none
Stibclause 5.2, “<CLI routine> invoca- none none
tipn”
Spibclause 5.3, “Implicit set connection” none none
Stbclause 5.4, “Implicit cursor” none none
Stibclause 5.5, “Implicit DESCRIBE none none
USING clause”
Stibclause 5.6, “Implicit EXECUTE nene none
USING and OPEN USING clauses”
Stbclause 5.7, “Implicit CALL USING none none
clause”
Stibclause 5.8, “Implicit FETCH none none
USING clause”
Spibclause 5.9, “Character._string re- none none
tifieval”
Stibclause 5.10, “Binary large object none none
string retrieval®
Stbclause<5.11, “Deferred parameter none none
check”
Spibclause 5.12, “CLI-specific status none none
cades”
Subclause 5.13, “"Description of CLI none none
item descriptor areas”
Subclause 5.14, “Other tables associ- none none

C

ated with CLI”

Subclause 5.15, “Data type correspon-
dences”

lause 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
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part of ISO/IEC 9075 or Table from another part correspondence
Stibclause 6.2, “"AllocEnv” none none
Stubclause 6.3, “AllocHandle” none none
Shibclause 6.4, “AllocStmt” none none
Stbclause 6.5, “BindCol” none none
Stibclause 6.6, “BindParameter” none none
Stibclause 6.7, “Cancel” none none
Sthibclause 6.8, “CloseCursor” none none
Stibclause 6.9, “ColAttribute” none none
Stibclause 6.10, “ColumnPrivileges” none none
Spibclause 6.11, “Columns” none none
Stbclause 6.12, “Connect” none none
Stibclause 6.13, “CopyDesc” none none
Stibclause 6.14, “DataSources” none none
Shibclause 6.15, “DescribeCol” none none
Stibclause 6.16, “Disconnect” none none
Stubclause 6.17, “EndTran” none none
Shibclause 6.18, “Error” none none
Spbclause 6.19, “ExecDirect” none none
Shibclause 6.20, “Execute” none none
Stibclause 6.21, “Fetch” none none
Shibclause 6.22, “FetchScroll” none none
Stibclause 6.23, “EoreignKeys” none none
Stbclause 6.245*FreeConnect” none none
Shibclause. 6.25, “FreeEnv” none none
Stibclalise'6.26, “FreeHandle” none none
Shibetause 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
Stibclause 6.35, "GetEnvAttr” none none

Spbclause 6.36, “GetFeaturelnfo” none none

Shibclause 6.37, “GetFunctions” none none

Stbclause 6.38, “GetlInfo” none none

Stibclause 6.39, “GetLength” none nene

Stibclause 6.40, “GetParambData” none none

Shibclause 6.41, “GetPosition” none none

Stbclause 6.42, “GetSessionInfo” none none

Stubclause 6.43, “GetStmtAttr” none none

Stibclause 6.44, “GetSubString” none none

Stibclause 6.45, “GetTypelnfo” none none

Shibclause 6.46, “MoreResults” none none

Stibclause 6.47, “NextResult” none none

Stibclause 6.48, “NumResultCols” none none

Stibclause 6.49, “ParambData” none none

Stibclause 6.50, “Prepare” none none

Spibclause 6.51, “PrimaryKeys” none none

Stibclause 6.52, “PutData” none none

Spibclause 6.53, “RowCount” none none

Stibclause 6.54, “SetConnectAttr” none none

Shibclause 6.55, “SetCursorName” none none

Stubclause 6.56, “SetDescField” none none

Stbclause 6.57#SetDescRec” none none

Shibclause. 6.58, “SetEnvAttr” none none
Stbcladse6.59, “SetStmtAttr” none none

Stpibetause 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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3.3 Conventions

Table 1—Clause, Subclause, and Table relationships (Cont.)

Clause, Subclause, or Table in this
part of ISO/IEC 9075

Corresponding Clause, Subclause,
or Table from another part

Part containing
correspondence

Spibclause 7.3, "SQL_LANGUAGES
base table”

ause 8, “Conformance”

C
Stibclause 8.1, “Conformance to
SPL/CLI”

S

Libclause 8.2, “Claims of conformance”

Libclause 8.3, “Extensions and options”
hnex A, “Typical header files”

Libclause A.1, “C header file
DLCLI.H”"

S
Al
S
S
Stibclause A.2, “COBOL library item
SPLCLI”

Al

S

S6

hnex B, “Sample C programs”

Libclause B.1, “Create table, insert,
lect”

Libclause B.2, “Interactive Query”

Libclause B.3, “Providing long dynamic
guments at Execute time”

ements”

hnex D, “Implementation-dependent

S
S
a
Ahnex C, “Implementation-defined
e
Al
elements”

Al

hnex E, “Incompatibilities with
1$O/1EC 9075-3:1995"

Annex F, “Deprecated features”

Subclause 21.37, "SQL_LANGUAGES
base table™

Clause 8, "Conformance"

none

Subclause 8.1.5, "Claims of confor-
mance"

none
none

none

none

none

none

none

nene

Appendix B, "Implementation-defined
elements"

Appendix C, "Implementation-
dependent elements”

Appendix E, "Incompatibilities with
ISO/IEC 9075:1992 and ISO/IEC 9075-
4:1996"

Appendix D, "Deprecated features”

ISO/TEC 9075-2

ISO/IEC 9075-1

none

ISO/IEC 9075-1

none
none

none

none

none

none

none

none

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

Ahnex G, £{SQL feature and package none none
tgxonomy*

Tabte 1, “Clause, Subclause, and Table none none
rd Infinnchipc”

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.)
Clause, Subclause, or Table in this Corresponding Clause, Subclause, Part containing
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 7, “Codes used for implementa- none none
tipn data types in SQL/CLI"
Table 8, “Codes used for application none nohe
data types in SQL/CLI”
Table 9, “Codes associated with date- none none
time data types in SQL/CLI”
Table 10, “Codes associated with <in- none none
tgrval qualifier> in SQL/CLI"
Table 11, “Codes associated with <pa- none none
rgmeter mode> in SQL/CLI”
Table 12, “Codes used for diagnostic none none
figlds”
Table 13, “Codes used for handle types” none none
Table 14, “Codes used for transaction none none
tgrmination”
Table 15, “Codes used for environment none none
aftributes”
Table 16, “Codes used for connection none none
attributes”
Table 17, “Codes used for statement none none
attributes”
Table 18, “Codes used for_FreeStmt none none
options”
Table 19, “Data typ€es-of attributes” none none
Table 20, “Codes)used for descriptor none none
figlds”
Table 21, “Ability to set SQL/CLI none none
descriptor-fields”
Table)22, “Ability to retrieve SQL/CLI none none
descriptor Tields”
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

C

L

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 1dentity none none
SPL/CLI routines”

Table 28, “Codes and data types for none none
implementation information”

Table 29, “Codes and data types for none nohe
sgssion implementation information”

Table 30, “Values for ALTER TABLE none none
wlith GetInfo”

Table 31, “Values for FETCH none none
DIRECTION with GetInfo”

Table 32, “Values for GETDATA none none
EXTENSIONS with Getlnfo”

Table 33, “Values for OUTER JOIN none none
CAPABILITIES with Getlnfo”

Table 34, “Values for SCROLL none none
CONCURRENCY with GetInfo”

Table 35, “Values for TRANSACTION none none
I$3OLATION OPTION with GetInfo and

StartTran”

Table 36, “Values for TRANSACTION none none
A[CCESS MODE with StartTran”

Table 37, “Codes used for concise ddta none none
types”

Table 38, “Codes used with (concise none none
datetime data types in SQL/CLI”

Table 39, “Codes used\with concise none none
interval data types-in/SQL/CLI”

Table 40, “Concise codes used with none none
datetime data'\types in SQL/CLI”

Table 41,"'Concise codes used with none none
irfterval{data types in SQL/CLI”

Tahler42 “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

T
fg

T
fg

T
fg

T
fg

T

hble 4/, "Data type correspondences
r Fortran”

hble 48, “Data type correspondences
r MUMPS”

hble 49, “Data type correspondences
r Pascal”

hble 50, “Data type correspondences
r PL/I”

hble 51, “SQL/CLI feature taxonomy”

Table 21, "Data type correspondences
for Fortran”

Table 22, "Data type correspondences
for MUMPS"

Table 23, "Data type correspondences
for Pascal"

Table 24, "Data type correspondences
for PL/I"

Table 32, "SQL/Foundation feature
taxonomy for features outside €ore
soL"

ISO/TEC 9075-2

ISO/IEC 9075-2

ISQ/HEC 9075-2

ISO/IEC 9075-2

ISO/IEC 9075-2

3.4 Objectidentifier for Database Language SQL
Tha object identifier for Database Language SQL is*defined in ISO/IEC 9075-1 in Subclause 6.3
"ORject identifier for Database Language SQL", with the following additions:
Fofrmat
<P:|rt 3 yes> ::=<Part 3 confornmance>
<Part 3 conformance> ::=3 | sqgleli 1999 <left paren> 3 <right paren>
Syntax Rules
None.

Definitions, notations, and conventions
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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 statements. SQL/CLI
comprises routines that:

— |Allocate and deallocate resources.

— |Control connections to SQL-servers.

— |Execute SQL statements using mechanisms similar to dynamic SQL.
— |Obtain diagnostic information.

— |Control transaction termination.

— |Obtain information about the implementation,

A handle is a CLI object returned by an SQL/CLI implementation when a CLI resource is allocated
and used by an SQL/CLI application to reference that CLI resource. The AllocHandle routine
allgcates the resources to manage an SQL-environment, an SQL-connection, a CLI descriptor arga,
or $QL-statement processing and return’s an environment handle, a connection handle, a descrigtor
handle, or a statement handle, respectively. An SQL-connection is allocated in the context of ar
allgcated SQL-environment. A.CLI descriptor area and an SQL-statement are allocated in the
congext of an allocated SQL-connection. The FreeHandle routine deallocates a specified resourcg.
Thg AllocConnect, AllocEny,_and AllocStmt routines can be used to allocate the resources to marage
an BQL-connection, an_SQL-environment, and SQL-statement processing, respectively, instead d
using the AllocHandle foutine. The FreeConnect, FreeEnv, and FreeStmt routines can be used fo
dealllocate the spegific'resource instead of using FreeHandle.

=

Eagh allocated. 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 attribute
by bising thé-foutine SetEnvAttr and can retrieve the current value of the attribute by using th
routing; GEtEnvALttr.

1)

The_Cennect 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.

Wheen a <dynamic select statement> or <dynamic single row select statement> is prepared or
exeputed immediately, a description of the resultant columns is automatically provided inthe
apdlicable CLI implementation descriptor area. In this case, the application may additionally
retfieve information by using the DescribeCol and/or the ColAttribute routine to obtain‘a)description
of g single resultant column and by using the NumResultCols routine to obtain a golnt of the
number of resultant columns. The application sets values in the CLI application‘descriptor area
for [the description of the corresponding target specifications either explicitly usifhg the routines
SetPescField and SetDescRec or implicitly using the routine BindCol.

When an SQL-statement is prepared or executed immediately, a description of the dynamic pargm-
eters is automatically provided in the applicable CLI implementation, descriptor area if this facility
is qupported by the current SQL-connection. An attribute associated with the allocated SQL-
conpection indicates whether this facility is supported. The value of the attribute may be retrieyed
using the routine GetConnectAttr. Regardless of whether automatic description is supported, all
dyrfamic input and input/output parameters must be defineddn the CLI application descriptor ajea
befpre SQL-statement execution. This can be done either €xplicitly using the routines SetDescField
and SetDescRec or implicitly using the routine BindParameter. The value of a dynamic input o
input/output parameter may be established before SQL=-statement execution (immediate paramefer
valye) or may be provided during SQL-statement_execution (deferred parameter value). Its de-
scription in the CLI descriptor area determinesgwhich method is in use. The ParamData routing is
used to cycle through and process deferred input and input/output parameter values. The PutData
rouftine is used to provide the deferred valies. The PutData routine also enables the values of
character string input and input/output-parameters to be provided in pieces.

ting also enables the retrieval of the values of character and binary string output and input/output

and FetchScrot Toutinegs are used 10 position an open Cursor on a fow and 10 Tetriev
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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ues 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<

pos,'ti:llsc - TESpeCtivety, for that Tursor under & aifferent attocated SQL-StatemmerTt o the ore tnder
which the cursor was opened. The CloseCursor routine enables a cursor to be closed.

Redult sets can be returned to the application as a result of issuing an Execute or ExecDirect

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

roufine against a statement handle whose current statement is a <call statement>. Such) result pets

are

described and processed in the same way as outlined above for the result sets praduced by the

exepution of a <dynamic select statement>. Multiple result sets may result from.the' execution df a
single <call statement>. These result sets are returned as an ordered set of result sets that can|be

pro
ag

Cessed one at a time or in parallel. To process the result sets one at a timé, ence the processing of
ven result set is complete, the MoreResults routine is used to determine.whether there are gny

additional result sets and, if there are, to position the cursor before the first row in the next resplt

set
the

next result set.

Spdcial routines, called catalog routines are available to return result sets from the information

sch

To process the result sets in parallel, the NextResult routine is tsed to determine whether
e are any additional result sets and, if there are, to position a cursor before the first row in the

bmas. These routines are:

ColumnPrivileges: Returns a list of the privilegesiield on the columns whose names adherg
to the requested pattern(s) within a single specified table. Most of this information can alsg
be obtained by using the ExecDirect routine-to issue an appropriate query on the COLUMN|_
PRIVILEGES view of the Information Schema.

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

ForeignKeys: Returns eithérithe primary key of a single specified table together with the forgign
keys in all other tables that reference that primary key or the foreign keys of a single specifjed

table together with all the primary and unique keys in all other tables that reference those
foreign keys. Mostof-this information can also be obtained by using the ExecDirect routine
to issue an appropriate query on the TABLE_CONSTRAINTS view and the REFERENTIAL_
CONSTRAINTS)View of the Information Schema.

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

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.

Concepts 17
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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.

Thg GetPosition, GetLength, and GetSubString routines can be used with their own independent
stafement handle to access a string value at the server that is represented by a Large Objeet-locator
in qrder to do any of the following:

— |The GetPosition routine may be used determine whether a given substring exists-within 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
create a new Large Object value at the server which is a portion of the string and to return|a
Large Object locator that represents that value.

Theg Error, GetDiagField, and GetDiagRec routines obtainidiagnostic information about the mosk
recént routine operating on a particular resource. The Error routine always retrieves informatign
from the next status record, whereas the GetDiagFieldvand GetDiagRec routines may be used t
retfieve information from any status record.

=4

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

An|SQL-transaction is terminated by using the EndTran routine. An SQL-transaction is implicitly
iniffiated whenever a CLI routine is inveked that requires the context of an SQL-transaction angl
no PQL-transaction is active. An SQL-transaction is explicitly started and its characteristics set| by
using the StartTran routine.

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

The Cancel routine is used to cancel the execution of a concurrently executing SQL/CLI routing
or 1o terminate the processing of deferred parameter values and the execution of the associated
SQL-statement.

The GetFeaturelnfo, GetFunctions, Getlnfo, GetSessioninfo, and GetTypelnfo routines are used [to

obtin information about the implementation. The DataSources routine returns a list of names that
identify SQL-servers to which the application may be able to connect and returns a description pf
each stich SQL-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.

18 Call-Level Interface (SQL/CLI)
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After the execution of a CLI routine, the values of all output arguments not explicitly defined b
thig part of ISO/IEC 9075 are implementation-dependent.

In

and GetDiagRec, the implementation records information.about completion conditions and abou
excgption conditions other than CLI-specific condition- invalid handle in the diagnostics area
asspciated with the resource being utilized.

The resource being utilized by a routine is the resource identified by its input handle. In the ca
of CopyDesc, which has two input handles, the resource being utilized is deemed to be the one

ide

4.3 Diagnostics areas in,SQL/CLI

Eagh diagnostics area comprises header fields that contain general information relating to the
rouftine that was executed and zero or more status records containing information about individ
conditions that occurred(during the execution of the CLI routine. A condition that causes a stat

rec

At

GetfDiagRec, theddiagnostics area for the resource being utilized is emptied. If the execution of
such a routine does not result in the exception condition CLI-specific condition — invalid handlg
the|exceptioncondition CLI-specific condition — dynamic parameter value needed, then:

ISO/IEC 9075-3:1999 (E)

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 comp

H anditianaiac cadna data
CITUTT LUTTUTLIUTT VVUao TUrTov U, LA AR Lo e n

le-

A value of 99 indicates Data needed. The CLI routine did not complete its execution pecau

parameter value needed.

A value of —1 indicates Error. The CLI routine did not execute successfully. An exception ¢

parameter value needed was raised.

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

addition to providing the return code, for all CLI routines other than Error, GetDiagField,

htified by TargetDescHandle.

ord to be generated-is referred to as a status condition.

fhe beginningf)the execution of any CLI routine other than Error, GetDiagField, and

Header information is generated in the diagnostics area.

dition other than CLlI-specific condition — invalid handle or CLI-specific condition — dynani

Se

additional data is needed. An exception condition was raised: CLI-specific condition —.dynamic

se

e

1

al

or

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 correspondi
to SQLSTATE value '02nnn’, where 'nnn’ is an implementation-defined subclass value.

Concepts
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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

oth
fiel
Ift

Staltus records in the diagnostics area are ordered by ROW_NUMBER. If multiple statusrecords
erated for the same ROW_NUMBER value, then the order in which status recordS)are placed i

gen
ad

The
plig
res
dia
Thd
the
ces
dia
Thd
ifie
con

A (
are

ET—thar Fetchror FetchStrot, the ROW—NUMBER fietdis Setto zero. The COCUMN_NUMB]
] of the diagnostic record contains the column number (if any) to which this diagnostic applig
ne diagnostic record does not apply to any column, then COLUMN_NUMBER is set to,zer0.

agnostics area is implementation-dependent except that:

For the purpose of choosing the first status record, status records correspending to transacti
rollback have precedence over status records corresponding to other exeeptions, which in tuf
have precedence over status records corresponding to the completion.condition no data, whic
turn have precedence over status records corresponding to the completion condition warning

Apart from any status records corresponding to an implementation-specified no data, any stg
record corresponding to an implementation-specified conditioh that duplicates, in whole or i
part, a condition defined in this part of ISO/IEC 9075 shall not be the first status record.

routines GetDiagField and GetDiagRec retrieve information from a diagnostics area. The a
ation identifies which diagnostics area is to be acc€ssed by providing the handle of the releva
purce as an input argument. The routines return-a result code but do not modify the identifi
jnostics area.

Error routine also retrieves information.from a diagnostics area. The Error routine retrieve
status records in the identified diagnostics area one at a time but does not permit already p
jnostics area.

RowCount routine retrievesithe ROW_COUNT field from the diagnostics area for the spec-
] statement handle. RowCount returns a result code and may cause exception or completion
ditions to be raised which)cause status records to be generated.

LI diagnostics area.comprises the fields specified in Table 2, “Fields in SQL/CLI diagnostics
0S”.

Table 2—Fields in SQL/CLI diagnostics areas

ER
S,

\tus
N

:)_
Nt
bd

S
-o-

bed status records to be retrieved. ‘Error returns a result code but does not modify the identified

Field Data type
Header fields
ANAMHEFONEHON EHARACTER-VARYNG (1)
DYNAMIC_FUNCTION_CODE INTEGER
MORE INTEGER
NUMBER INTEGER
RETURNCODE SMALLINT
ROW_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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Table 2—Fields in SQL/CLI diagnostics areas (Cont.)

Field

Data type

Header fields

RANSACTIONS_COMMITTED

T
TRANSACTIONS_ROLLED_
BACK

TRANSACTION_ACTIVE

Implementation-defined header
field

INTEGER
INTEGER

INTEGER

Implementation-defined

Fields in status records

ATALOG_NAME
| ASS_ORIGIN
ODLUMN_NAME
OLUMN_NUMBER
ONDITION_IDENTIFIER
ONDITION_NUMBER
ONNECTION_NAME
ODNSTRAINT_CATALOG
ODNSTRAINT_NAME
ODNSTRAINT_SCHEMA
URSOR_NAME
ESSAGE_LENGTH
ESSAGE_OCTET_LENGTH
ESSAGE_TEXT
ATIVE_CODE

n\RAMETER KIODE
\RAMETER ‘NAME

ARAMETER_ORDINAL_
DSITION

D _TVUYU T OB =Z2 2 2 2 0 0O O O O O O 0O O O O

==

CHARACTER VARYING (L)
CHARACTER VARYING (L1)
CHARACTER VARYING (L)
INTEGER
CHARACTER VARYING.(L)
INTEGER
CHARACTER VARYING (L)
CHARACTER VARYING (L)
CHARACTER VARYING (L)
CHARACTER VARYING (L)
CHARACTER VARYING (L)
INTEGER
INTEGER
CHARACTER VARYING (L1)
INTEGER
CHARACTER VARYING (L)
CHARACTER VARYING (L)
INTEGER

HADA-CT A\t N\ L1Ad

OUTHNE_CATALOG
ROUTINE_NAME
ROUTINE_SCHEMA
ROW_NUMBER
SCHEMA_NAME
SERVER_NAME

EHARACTER-VARYHNEH)
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.)

EC

Field Data type

Fields in status records
SPLSTATE CHARACTER (5)
SPECIFIC_NAME CHARACTER VARYING (L)
SPBCLASS_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\an implementation-defined integer not lesg
than 254.

All
tab
4.3

Un
CcO

4.

4.4

Thd
the
and

diagnostics area fields specified in other parts of ISO/IEC 9075 that are not included in this
e are not applicable to SQL/CLI.
.1 Setting of ROW_NUMBER and COLUMN_NUMBER fields

ess explicitly set to a different value jin“this part of ISO/IEX 9075, the ROW_NUMBER and
| UMN_NUMBER fields in a diagrestic record are always 0 (zero).

I Miscellaneous characteristics

.1 Handles

AllocHandle rodtine returns a handle, that uniquely identifies the allocated resource. Altho
data type for.a handle parameter is INTEGER, its value has no meaning in any other conte
should not.be used as a numeric operand or modified in any way.

In

Hoyveveriseven if a resource has been successfully allocated, processing of that resource can subs
qugntly“fail due to memory constraints as follows:

eneral nif.the related resource cannot be allocated, then a handle value of zero is returned.

Ligh
Xt

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.

22
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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-
natpr or to —3, indicating NULL TERMINATED.

If the NULL TERMINATION attribute for the SQL-environment is true , then all output charaqgter
strings returned by the implementation are terminated by the implementation-defined, rull chal
act¢r that terminates C character strings. If the NULL TERMINATION attribute“s false , them
output character strings are not null terminated.

4.4.3 Null pointers

If the standard programming language of the invoking host program“supports pointers, then th
host program may provide a zero-valued pointer, referred to as a null pointer, in the following
cirqumstances:

11”2

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

— |In lieu of other output arguments where specifically allowed by this part of ISO/IEC 9075. This
indicates that the application wishes to prohihit the return of this information.

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

If the host program provides a null peinter in any other circumstances, then an exception condition
is rpised: CLI-specific condition — invalid use of null pointer.

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

(=)

4.4.4 Enviropment attributes

Enyironment attributes are associated with each allocated SQL-environment and affect the behalior
of ¢LI functions in that SQL-environment.

Thg GetEnvAttr routine enables the application to determine the current value of a specific at-
triqute, “For attributes that may be set by the user, the SetEnvAttr routine enables the applicatjon
tO -.Ct thc va:uc Uf [=} bpcu;ﬁu G.ttl ;butc. I"\\ttl ;butc VQ:UCD miay bc oct b_y thc ap[u“uatiuu VVhCIICVCI

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.

Thg GetConnectAttr routine enables the application to determine the current value of a specifig
attribute. For attributes that may be set by the user, the SetConnectAttr routine enables(the
apglication to set the value of a specific attribute.

Tahle 16, “Codes used for connection attributes”, and Table 19, “Data types of attributes”, in
Sulyclause 5.14, “Other tables associated with CLI", indicate for each attribute its\sname, code
valye, data type, possible values and whether the attribute may be set using SetConnectAttr.

Thg POPULATE IPD attribute determines whether the implementation wilkpopulate the implenpen-
tation parameter descriptor with a descriptor for the <dynamic parameter specification>s when pn

SQL-statement is prepared or executed immediately. The attribute is@utomatically set each tinpe
an BQL-connection is established for the allocated SQL-connection.

Thg SAVEPOINT NAME and SAVEPOINT NUMBER connectiof-attributes specify the savepoint to
be referenced in an invocation of the EndTran routine that uses'the SAVEPOINT NAME COMMIT,
SAYEPOINT NAME RELEASE, or SAVEPOINT NUMBER €OMMIT, SAVEPOINT NUMBER
RE|LEASE CompletionType, respectively. The SAVEPOINT "NAME attribute is set to a zero-lendth
string and the SAVEPOINT NUMBER attribute is set;to O (zero) when the SQL-connection is
allqcated.

446 Statement attributes

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

Thg GetStmtAttr routine enables the application to determine the current value of a specific at
triqute. For attributes that may-be set by the user, the SetStmtAttr routine enables the applica
to get the value of a specifig-attribute.

on

Tahle 17, “Codes used far statement attributes”, and Table 19, “Data types of attributes”, in
Suljclause 5.14, “Other_tables associated with CLI", indicate for each attribute its name, code
valye, data type, pesSible values, and whether the attribute may be set by using SetStmtAttr.

Thge APD HANDLE attribute is the value of the handle of the current application parameter de}
scriptor for thel allocated SQL-statement. The attribute is set to the value of the handle of the
autpmatically allocated application parameter descriptor when the SQL-statement is allocated.

Thge ARD'HANDLE attribute is the value of the handle of the current application row descripton for
thelallocat L-statement. The attribute i t to the val f the handle of th tomaticall
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
ASENSITTVE Whemnm the Statement 15 attocated.

Thge CURSOR HOLDABLE attribute determines the holdability of the cursor implicitly deelaredg
when Execute or ExecDirect are invoked. The attribute is set to HOLDABLE or NONHOLDABILE
when the statement is allocated, depending on the values of the CURSOR COMMIT BEHAVIOH
itemn used by the Getlnfo routine.

The statement attribute CURRENT OF POSITION identifies the row in the rowset to which a
posjtioned update or delete operation applies. This is set to 1 (one) when a statement is initially
allqcated. It is reset to 1 (one) whenever Fetch or FetchScroll are successfully-executed.

AT

-

The NEST DESCRIPTOR attribute determines whether nested descripter items are permitted i
a dLI descriptor. Nested descriptor items are used to describe ROW and ARRAY data types. The
attfibute is set to FALSE when the statement is allocated.

4.4.7 CLI descriptor areas
A QLI descriptor area provides an interface for a description of <dynamic parameter specification>s,

<dy)namic parameter specification> values, resultant(columns of a <dynamic select statement> ¢
<dynamic single row select statement>, or the <takget specification>s for the resultant columns.

—

Eagh descriptor area comprises header fields.and zero or more item descriptor areas. The headgr
fielgls are specified in Table 6, “Fields in SQLY/CLI row and parameter descriptor areas”. The hegder
fielfs include a COUNT fields that indicates the number of item descriptor areas and an ALLOC
TYPE field that indicated whether thée.CLI descriptor area was allocated by the user or automati-
cally allocated by the implementation!

The header fields include ARRAY:SIZE, ARRAY_STATUS_POINTER, and ROWS_PROCESSED|
POINTER. These three fields. are used to support the fetching of multiple rows with one invocatjon
of Retch or FetchScroll.

Eagh CLI item descriptor area consists of the fields specified in Table 6, “Fields in SQL/CLI row pnd
parpmeter descriptdr-areas”, in Subclause 5.13, “Description of CLI item descriptor areas”.

The CLI descriptor’areas for the four interface types are referred to as an implementation parame-
ter |descriptor. (fPD), an application parameter descriptor (APD), an implementation row descripfor
(IRP), and_an‘application row descriptor (ARD), respectively.

When.antSQL-statement is allocated, a CLI descriptor area of each type is automatically allocated
by thelimplementation. The ALLOC_TYPE fields for these CLI descriptor areas are set to indicrte
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 Fetch or FetchScroll is used to fetch a rowset, exceptions or warnings may be raised, duri
the|retrieval of one or more rows in the rowset. The status of each row (that is, information abd

wh
by

the
cor

Eaq
dia
wit

4.3

[ Ne|
pro
dep
on

SQ

pther each row in the rowset was successfully retrieved or not) is available in thejatfray addres
the ARRAY_STATUS POINTER field of the applicable IRD. The cardinality of this array is

responding element of this array has one of the following values:

same as the ARRAY_SIZE field of the corresponding ARD; for each row in the rowset, the

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

A value of 6, indicates Row success with information, meaning that the row was fetched
successfully, but a completion condition was raised: warning:

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

A value of 5, indicates Row error, meaning that.the row was not fetched successfully and 4§
exception condition was raised.

h Row success with information or Row Error generates one or more status records in 1
pnostics area. The ROW_NUMBER field-for each status record has the value of the row posit
hin the rowset to which this status record corresponds.

b Client-server operation

w paragraph | If the execution-of a CLI routine causes the implicit or explicit execution of an <S

endent manner to the-SQL-client and then into the appropriate diagnostics area. The effect
fiagnostic information of incompatibilities between the character repertoires supported by th
-client and the SQL-server is implementation-dependent.

Cedure statement> by-an-SQL-server, diagnostic information is passed in an implementationt
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ISO/IEC 9075-3:1999 (E)

5.1 <CLI routine>

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

<CLl routine> ::=

<CLIl routine name>

<CLl paraneter list>

[ <CLI returns clause> ]

<CU routine name> ::= <CLI nanme prefix><CLl generix¢. name>

<CU name prefix> ::=
<CLI by-reference prefix>
| <CLI by-value prefix>

<CUl by-reference prefix> ::= SQR
<CU by-value prefix> ::= SQ

<Cl generic name> ::=
Al | ocConnect
Al | ocEnv

Al | ocHandl e

Al | ocSt nt

Bi ndCol

Bi ndPar anet‘er
Cancel

Cl oseCur sor
Col Atts+but e
Col.ugmPri vi | eges
Cohumms
Connect
CopyDesc

Dat aSour ces

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

|
I
|
I
|
I
I
I
I
I
I
l
I
—Bese+r+becst
I
I
I
I
I
I
I
I
I
I
I
I
I
| Get Cursor Nane

Call-Level Interface specifications

27


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

ISO/IEC 9075-3:1999 (E)
5.1 <CLI routine>

Cet Dat a

Cet DescFiel d
Cet DescRec
Get Di agFi el d
Get Di agRec

©ISO/IEC

|
I
|
I
|
[ GETENVAILT

| GetFeaturelnfo

| GetFunctions

| Getinfo

| GetLength

| Get ParanDat a

| GetPosition

| Cet Sessionl nfo

| GetStntAttr

| GetSubString

| Get Typel nfo

| MoreResults

| Next Resul t

| NunResul t Col s

| ParanmDat a

| Prepare

| PrimaryKeys

| PutData

| RowCount

| Set Connect Attr

| Set Cursor Nane

| SetDescField

| Set DescRec

| SetEnvAttr

| SetStntAttr

| Speci al Col utms

| StartTran

| Tabl ePrivil eges

| Tables

| <inplementation-defined CLI generic nane>

<CU paraneter list> ::=
<l eft paren> <CLI{ paraneter declaration>
[ { <conma> <CL} paraneter declaration> }... ] <right paren>

<Cll paraneter deClaration> ::=

<CL|l paraneter name> ::=!! Seethe individual CLI routine definitions

<CU parageter node> ::=
I'N
aut

<CLl paraneter nane> <CLI paraneter node> <CLI paraneter data type>

I

[ DEFTN
| 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)

2)

3)

4)

5)

6)

7

<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, Pagcal,

or PL/I.

<CLI routine> that contains a <CLI returns clause> is called a CLI function. A <GChk.l.routing>

that does not contain a <CLI returns clause> is called a CLI procedure.

For each CLI function CF, there is a corresponding CLI procedure CP, with'the same <CLI

routine name>. The <CLI parameter list> for CP is the same as the <CL{ parameter list> for

CF but with the following additional <CLI parameter declaration>:

Ret ur nCode OUT SMALLI NT

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

Case:

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

an

b) If <CLI parameter mode> is OUT, then the parameter is an output parameter. The valug of

an output argument is established*when a CLI routine is executed.

¢) If <CLI parameter mode> is, DEFIN, then the parameter is a deferred input parameter. The
value of a deferred input argument for a CLI routine R is not established when R is invoked,

but subsequently during‘the execution of a related CLI routine.

d) If <CLI parameter mode> is DEFOUT, then the parameter is a deferred output parametgr.

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

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

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

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

Itis either a non-pointer host variable passed by reference or a pointer host variable passed
i

(WZ.% (ET2Y
\AZ1A" v

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”.

Call-Level Interface specifications
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Table 3—Supported calling conventions of SQL/CLI routines by language

Language By-value By-reference
Ada (I1SO 8652) Optional Required

C| (ISO/IEC 9899) Required Optional
COBOL (1SO 1989) Optional Required
Fprtran (ISO/IEC 1539) Not supported Required
MUMPS (ISO/IEC 11756) Optional Required
Phscal (ISO/IEC 7185 and ISO/IEC Optional Required
10206)

PL/1 (1ISO 6160) Optional Required

8) |If a <CLI routine> is a by-reference routine, then its <CLI routifie name> shall contain a <d
by-reference prefix>. Otherwise, its <CLI routine name> shall contain a <CLI by-value prefi

9) |The <implementation-defined CLI generic name> for an<implementation-defined CLI functig
shall be different from the <CLI generic name> of any.other CLI function. The <implementat
defined CLI generic name> for an implementation-defined CLI procedure shall be different f
the <CLI generic name> of any other CLI procedurée.

10) |Any <CLI routine name> that cannot be usediby an implementation because of its length o

because it is made identical to some other\<CLI routine name> by truncation is effectively
replaced with an abbreviated name accarding to the following rules:

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

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

Table 4—Abbreviated SQL/CLI generic names

LI

ion-
Fom

eneric Name

Abbreviation

G

AllocConnegt AC
AllocEnv, AE
AllecHandle 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
Cpnnect CON
CppyDesc CD
DataSources DS
DescribeCol DC
Djisconnect DIS
EnhdTran ET
Efror ER
EkecDirect ED
Ejecute EX
Fptch FT
FetchScroll FTS
FpreignKeys FK
FfeeConnect FC
FreeEnv FE
FreeHandle FH
FfeeStmt FS
GetConnectAttr GCA
GetCursorName GCN
GetData GDA
GetDescField GDF
GetDescRec GDR
GetDiagField GXF
GetDiagRec GXR
GetEnvALtr GEA
GetReatlrelnfo GFl
GetElnctions GFEU
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

NextResult NR

NumResultCols NRC

PpramData PRD

Prepare PR

PrimaryKeys PK

PutData PTD

RpwCount RC

SetConnectAttr SCA

SetCursorName SCN

SetDescField SDF

SetDescRec SDR

SgtEnvALtr SEA

SetStmtAttr SSA

SpecialColumns SC

StartTran STN

TablePrivileges TP

Tables TAB

Implementation-defined Implementation-defined abbreviation

Cl-1 routine

11) |Let CR be a <CLlL youtine> and let RN be its <CLI routine name>. Let RNU be the value of
UPPER(RN).
Case:
a) If HL supports case sensitive routine names, then the name used for the invocation of R
shall be RN.

b)— I HL does not SUpport Simple Catin Tower case Ietterss, 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.

o) LETC 10 “Nlana’” +han 1n+ TC — T1
ot T O 1o VOUTIC—, CricTTiIcT o L

b) If TC is “None”, then let TC = TV.

¢) For each parameter P,

Case:

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

ii) If the CLI parameter data type is SMALLINT, then the type_of the corresponding
argument shall be TS.

iii) If the CLI parameter data type is CHARACTER(L),4hen the type of the corresponding
argument shall be TC.

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

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

2) Otherwise, the type of the corresponding argument shall be any type (other than
“None”) listed in the host data type column.

d) If the CLI routine is a CLI fuhgtion, then the type of the returned value is TS.

Access Rules

None.

Gdneral Rules

1) |The rules for4nvocation of a <CLI routine> are specified in Subclause 5.2, “<CLI routine>
invocation’y
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5.2 <CLI routine> invocation

Function

Sp4cify 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
procedures, respectively.

3) [Let RN be the <CLI routine name> of the <CLI routine> invoked by the”host program. Thg
number of arguments provided in the invocation shall be the same as' the number of <CLI
parameter declaration>s for RN.

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

Gdneral Rules

1) |If the value of any input argument provided by the host program falls outside the set of alloyed
values of the data type of the parameter, ordf the value of any output argument resulting frpm
the execution 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 hame> of RN.

3) |When the <CLI routine> is called by the host program:

a) The values of all input-arguments to RN are established.
b) Case:

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

1) ) 'If the statement handle does not identify an allocated SQL-statement, then an
exception condition is raised: CLI-specific condition — invalid handle. Otherwis
let S be the allocated SQL-statement identified by the statement handle.

A1

2) It GRN i1s 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

ISO/IEC 9075-3:1999 (E)

ion

parameter number associated with S, then an exception condition is raised: CLI-

specific condition — function sequence error.

Z\ RALL
A}

~
L) X151

ii) If RN is a CLI routine with a descriptor handle as an input parameter and RN-has
accompanying handle type parameter and GRN is not 'CopyDesc’, then:

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

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

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

5) If EC is not the current connection, thefxthe General Rules of Subclause 5.3,
“Implicit set connection”, are applied t6’EC as the dormant connection.

6) RN is invoked.
iii) Otherwise, RN is invoked.
Case:
a) If the <CLI routine> is a CL\Lfunction, then:
i) The values of all output arguments are established.
ii) Let RC be the.return value.
b) If the <CLI routine> is a CLI procedure, then:

i) Thealues of all output arguments are established except for the argument associat
with-the ReturnCode parameter.

ii) ket RC be the argument associated with the ReturnCode parameter.

Case:

AN

D

let

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.
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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
with information.

3) If a completion condition is raised: no data, then RC is set to indicate No data
found.

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

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

iii) Case:

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

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

a) If GRN is neither 'Error, 'GetDiagEield’, nor 'GetDiagRec’ and RC indicates neither Invdlid
handle nor Data needed, then.diagnostic information resulting from the execution of RN
is placed into the appropriatesdiagnostics area as specified in Subclause 4.2, “Return codps”,
and Subclause 4.3, “Diagnostié¢s areas in SQL/CLI".

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

Function

Sp4cify the rules for an implicit SET CONNECTION statement.

General Rules

1) |Let DC be a dormant SQL-connection specified in an application of this Subclause.

2) |If an SQL-transaction is active for the current SQL-connection and the implementation doe
not support transactions that affect more than one SQL-server, then an exception condition fis
raised: feature not supported — multiple server transactions.

3) |If DC cannot be selected, then an exception condition is raised: copnection exception — conngc-
tion failure.

4) |The current SQL-connection and current SQL-session become a dormant SQL-connection anfl a
dormant SQL-session, respectively. The SQL-session contéxt information is preserved and is|not
affected in any way by operations performed over the selécted SQL-connection.

NOTE 4 — The SQL-session context information is definged_in Subclause 4.34, "SQL-sessions", in ISOJIEC
9075-2.

5) [DC becomes the current SQL-connection and the SQL-session associated with DC becomes the
current SQL-session. All SQL-session context information is restored to the same state as at|the
time DC became dormant.

NOTE 5 — The SQL-session context information is defined in Subclause 4.34, "SQL-sessions", in ISO{JIEC
9075-2.

6) |The SQL-server for the subsequent execution of SQL-statements via CLI routine invocationg is
set to that of the current SQL-connection.
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5.4 Implicit cursor

EC

b be

™

Function

Sp4cify the rules for an implicit DECLARE CURSOR and OPEN statement.

General Rules

1) |Let SS and AS be a SELECT SOURCE and ALLOCATED STATEMENT specified in an apgli-
cation of this Subclause.

2) [|If there is no cursor associated with AS, then a cursor is associated with/AS-and the cursor
name associated with AS becomes the name of the cursor.

3) |The General Rules of Subclause 5.6, “Implicit EXECUTE USING and/OPEN USING clauseq
are applied to 'OPEN’, SS, and AS as TYPE, SOURCE, and ALLOCATED STATEMENT,
respectively.

4) |If the value of the CURSOR SCROLLABLE attribute of AS)is SCROLLABLE, then let CT h
'SCROLL’; otherwise, let CT be an empty string.

5) |Case:

a) If the value of the CURSOR SENSITIVITY attribute of AS is INSENSITIVE, then let CS§

'INSENSITIVE'.

b) If the value of the CURSOR SENSITIVITY attribute of AS is SENSITIVE, then let CS e

'SENSITIVE'.

¢) Otherwise, let CS be 'ASENSITIVE'.

6) |If the value of the CURSOR-HHOLDABLE attribute of AS is HOLDABLE, then let CH be 'W
HOLD’; otherwise, let CH.be an empty string.

7) |Let CN be the name of the cursor associated with AS and let CR be the following <declare
cursor>:

DECLARE CN €S CT CURSOR CH FOR SS

8) |Cursor CNYis opened in the following steps:

a) ,Aseopy of SS is effectively created in which:

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

iii) 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

effectively done at the same instant in time.

T hetha tabhlao choecltficod byvthao conv of CC

c)
d)

e)

=CT

A table descriptor for T is effectively created.

The General Rules of Subclause 14.1, "<declare cursor>", in ISO/IEC 9075-2 are-applied
CR.

Case:

i) If CR specifies INSENSITIVE, then a copy of T is effectively créated and cursor CN

i)

o OC oI C—SPC eI OOy Cric—CoOpPy U oo~

placed in the open state and its position is before the first rowof the copy of T.

Otherwise, cursor CN is placed in the open state and its.position is before the first r
of T.

is

DW

If CR specifies INSENSITIVE, and the implementation is unable to guarantee that significaht

changes will be invisible through CR during the SQL-transaction in which CR is opened and
ery subsequent SQL-transaction during which it may-be held open, then an exception condit
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:thé SQL-transaction in which CR is opened, then
exception condition is raised: cursor sensitivity exception — request rejected.

NOTE 6 — The visibility of significant.changes through a sensitive holdable cursor during a subsequ
SQL-transaction is implementation-defined.

Whether an implementation is able to disallow significant changes that would not be visiblg
through a currently open cursor is implementation-defined.

ev-
on

an

ent
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5.5 Implicit DESCRIBE USING clause

Function

Spe
Ge

1)

2)

3)

4)

5)

cify the rules for an implicit DESCRIBE USING clause.
neral Rules

Let S and AS be a SOURCE and an ALLOCATED STATEMENT specified in the rules of thfs
Subclause.

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

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

The value of DYNAMIC_FUNCTION and DYNAMIC_FUNCTI@N_CODE in the IRD and IHD
are respectively a character string representation of the prepared statement and a numeric ¢ode
that identifies the prepared statement.

A representation of the column descriptors of the <seleet list> columns for the prepared state-
ment is stored in IRD as follows:

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

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

Case:

A) If the value of the statement attribute NEST DESCRIPTOR is true , then |
NS;, 1 (one)< i < D, be the number of subordinate descriptors of the descripftor
for the i‘thcolumn of T.

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

2) TQ@PyLEVEL_COUNT is set to D. If D is 0 (zero), then let TD be O (zero); otherwfise,
fet-TD be D + "2, (NS;). COUNT is set to TD.

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

4) Case:

40

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:

N Th
T

deocerin tor for tha fivct ool ool A anad ta-thao firct docorin taor aran
T) T

Fal Y-yt
TC—OToCT ||u\.u| ot ST St e CotroT T 1o aSSTgrcO—to—trit—TTr ot Ot St ||.n..u| TroTs

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

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

¢) The descriptor of a column consists of values for LEVEL, TYPE, NUELABLE, NAME,
UNNAMED, KEY_MEMBER, and other fields depending on the(value of TYPE as descriped
below. Those fields and fields that are not applicable for a particular value of TYPE are pet
to implementation-dependent values. The DATA_POINTER,\INDICATOR_POINTER, ar|d
OCTET_LENGTH_POINTER fields are not relevant in this tase.

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

ii) 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.

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

A) If the resulting column is possibly nullable, then NULLABLE is set to 1 (ong);
otherwise NULLABLE is set to O (zero).

B) If the calumn name is implementation-dependent, then NAME is set to the
implementation-dependent name of the column and UNNAMED is set to 1 (ohe);
otherwise, NAME is set to the <derived column> name for the column and
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 T|BL,
then KEY_MEMBER is set to 1 (one).

[AY Otharvice W N MMENMDED o o
LY ] OTrCTVWiISC,IXE T _IviEwio e 1S5 5T

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:

EC

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

cotbt a1 (ana)

1)

2)

3)

4)

5)

6)

SCTToO—T— (O~

2) Otherwise, NAME is set to the name of the field and UNNAMEDB:1is s
to O (zero).

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

C) KEY_MEMBER is set to 0 (zero).

iv) Case:

If TYPE indicates a <character string type>, then LENGTH is set to the length
or maximum length in characters of the character string. OCTET_LENGTH is
set the maximum possible length in octets of the\character string. If HL is C,
then the lengths specified in LENGTH and OCTET_LENGTH do not include
the implementation-defined null character:that terminates a C character string.
CHARACTER_SET_CATALOG, CHARACFER_SET_SCHEMA, and CHARACTE

et

ation-

R

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

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

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

mum length in bits of the bit string and OCTET_LENGTH is set to the maximu
possible length in octets.of the bit string.

If TYPE indicates a .<binary large object string type>, then LENGTH and OCTE
LENGTH are both set to the maximum length in octets of the binary large objeg
string.

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

IHTYPE indicates an <approximate numeric type>, then PRECISION is set to th
precision of the approximate numeric.

If TYPE indicates a <datetime type>, then LENGTH is set to the length in positi
of the datetime type, DATETIME_INTERVAL_CODE is set to a code as specified
in Table 9, “Codes associated with datetime data types in SQL/CLI", to indicate

=

t to

ons

7)

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 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.
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8)
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8) If TYPE indicates REF, then LENGTH and OCTET_LENGTH are set to the length
in octets of the <reference type>, USER_DEFINED _TYPE_CATALOG, USER_
DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME are set to the
<user-defined type name> of the <reference type>, and SCOPE_CATALOG, SCOPE_

Let C be the allocated SQL-connection with which ASHis associated.

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

SCHEMA, and-SCOPE_NAME are set to the quatified rame of the Teferenceants

base table.

9) If TYPE indicates USER-DEFINED TYPE, then USER_DEFINED_TYPRE
CATALOG, USER_DEFINED_TYPE_SCHEMA, and USER_DEFINED FYPE_
NAME are set to the <user-defined type name> of the user-defined type. SPECIHIC
TYPE_CATALOG, SPECIFIC_TYPE_SCHEMA, and SPECIFIC_FYPE_NAME are
set to the <user-defined type name> of the user-defined type and"CURRENT _
TRANSFORM_GROURP is set to the CURRENT_TRANSFORM, GROUP_FOR_TYPE
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 CARDINALITY s set to the cardinality of the arfray
type.

If POPULATE IPD for C is true , then a descriptor for the <dynamic parameter specificatiop>s

for the prepared statement is stored in IRD"as follows:

a)

b)

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

Case:

i) If the value of the statement attribute NEST DESCRIPTOR is true , then let NS;, ]
(one) < i < D, becthe number of subordinate descriptors of the descriptor for the i-th
input dynamic parameter.

ii) Otherwise,det'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, let [TD
be D +. 322, (NS;). COUNT is set to TD.

NOTE)7 — The KEY_TYPE field is not relevant in this case.

IFTD is zero, then no item descriptor areas are set. Otherwise, the first TD item descrigtor
areas are set so that the i-th item descriptor area contains a descriptor of the j-th <dynarnic

- HH i o pelo ot
pararricter speuiniativuri SULIT Ur'iat.

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.
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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

i)

descritedbetow,—THhose fietdsandfietds thatare ot appticabte for a particatar vatue of
TYPE are set to implementation-dependent values. The DATA_POINTER, INDICATOR|
POINTER, OCTET_LENGTH_POINTER, RETURNED_CARDINALITY_POINTER}/and
KEY_MEMBER fields are not relevant in this case.

If the item descriptor area is set to a descriptor that is immediately subordinate to
another whose LEVEL value is some value k, then LEVEL is set tock«l; otherwise,
LEVEL is set to O (zero).

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

NULLABLE is set to 1 (one).

NOTE 8 — This indicates that the <dynamic parameter.specification> can have the null valdie.

KEY_MEMBER is set to 0 (zero).
UNNAMED is set to 1 (one) and NAME.i5s\Set to an implementation-dependent valug.

Case:

1)

If TYPE indicates a <character string type>, then LENGTH is set to the length
or maximum length in characters of the character string. OCTET_LENGTH is
set the maximum possible length in octets of the character string. If HL is C,
then the lengths specified in LENGTH and OCTET_LENGTH do not include
the implementatign-defined null character that terminates a C character string.
CHARACTER-SET_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_NAMH
are set(to the <collation name> of the character string’s collation.

2) IfIYPE indicates a <bit string type>, then LENGTH is set to the length or maxj
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 LENGTH is set to the maximum
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 positions 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
. teadirofistd FSTOTT: I - : . frac

seconds precision>, if applicable.

8) If TYPE indicates REF, then LENGTH and OCTET_LENGTH are set to the leng
in octets of the <reference type>, USER_DEFINED _TYPE_CATALOG, USER _
DEFINED_TYPE_SCHEMA, and USER_DEFINED_TYPE_NAME are-set to the

SCHEMA, and SCOPE_NAME are set to the qualified name of the referenceabld
base table.

9) If TYPE indicates USER-DEFINED TYPE, then USER_DEFINED_TYPE_
CATALOG, USER_DEFINED_TYPE_SCHEMA, and, USER_DEFINED_TYPE_
NAME are set to the <user-defined type name> of the user-defined type. SPECIH
TYPE_CATALOG, SPECIFIC TYPE_SCHEMA~anhd SPECIFIC_TYPE_NAME an
set to the <user-defined type name> of the user<defined type and CURRENT_
TRANSFORM_GROUP is set to the CURRENT_TRANSFORM_GROUP_FOR_TY
<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 the an
type.

If LEVEL is O (zero) and the prepared-statement being described is a <call statement>, then
a) Let SR be the subject routinefor the <routine invocation> of the <call statement>.

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

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

NOTE 9 — ACP'whose <SQL parameter mode> is IN can be a <value expression> that contains 3
one, 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.

nal

th

<user-defined type name> of the <reference type>, and SCOPE_CATALOG, SCORE_

PE

ray

ent

ero,

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

d) 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 <SQL

parameter mode> of Py.

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

ordinal position of Py.

f) The PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPECIFIC_SCHEMA, and
PARAMETER_SPECIFIC_NAME values in the descriptor for each Dy is set to the value
that identify the catalog, schema, and specific name of SR.
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Function

EC

Spe
Ge

1)

2)

3)

4)

cify the rules for an implicit EXECUTE USING clause and an implicit OPEN USING clause
neral Rules

Let T, S, and AS be a TYPE, SOURCE, and ALLOCATED STATEMENT specified.n the ru
of this Subclause.

Let IPD, ARD, and APD be the current implementation parameter descriptor; current applid
tion row descriptor, and current application parameter descriptor, respectively, for AS.

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

IPD and APD describe the <dynamic parameter specification>s-and <dynamic parameter spe
cation> values, respectively, for the statement being executeds Let D be the number of <dyng
parameter specification>s in S. Let NAPD be the value off COUNT for APD and let NIPD be
value of COUNT for IPD.

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

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

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

d) Let NIDAL be the number of item descriptor areas in the IPD for which LEVEL is 0 (ze
If NIDAL is greater than'D, then it is implementation-defined whether an exception con
dition is raised: dynamic SQL error — using clause does not match dynamic parameter
specifications.

e) If the first NHRD item descriptor areas of IPD are not valid as specified in Subclause 5.1

“Descriptiohyof CLI item descriptor areas”, then an exception condition is raised: dynamlic

SQL error—— using clause does not match dynamic parameter specifications.

f) Let\AD be the minimum of NAPD and NIPD.

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

es

cifi-
mic
the

0).

31

46

1) 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
TP, P, and SC, respectively, for the purposes of this invocation only.

to

h) If the first AD item descriptor areas of APD are not valid as specified in Subclause 5.13,

“Description of CLI item descriptor areas”, then an exception condition is raised: dynam
SQL error — using clause does not match dynamic parameter specifications.

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

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

cdviaanaie nAaramantnr ot finati AN

)

k)

Ty e oo o T Ic e TSP TIeT eroT ot

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

1) The value of the host variable addressed by INDICATOR POINTER,ishot negatijve.
2) Either of the following is true:

A) TYPE does not indicate ROW and the item descriptor afeé is not subordinatq to
an item descriptor area for which the value of the host\ariable addressed by|the
INDICATOR POINTER is not negative.

B) TYPE indicates ARRAY or ARRAY LOCATOR.

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

If all of the following are true for any item deseriptor area in the first AD item descriptqr
areas of APD, then an exception condition iscraised: dynamic SQL error — using clause ¢loes
not match dynamic parameter specifications.

i) DEFERRED is true for the item descriptor area.
ii) 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).

NOTE 10 — Thi§ rule states that a parameter whose type is ROW or ARRAY must be bound; it
cannot be a deferred parameter.

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

a) DA-_Dbe .- -:n-n- Ta e a ne APD e 1 0 ero a)

SDT be the data type represented by IDA. The assomated 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 values are
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:

m)

0)

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

POINTER indicates NULL TERMINATED, then let L be the number of

©ISO/IEC

characters of V that precede the implementation-defined null ¢haracter that

terminates a C character string.

I1) Otherwise, let Q be the value of the host variable addressed by OCTET _|

LENGTH_POINTER and let L be the number of chakacters wholly contained

in the first Q octets of V.

B) Otherwise, let L be zero.

3) Let SV be V with effective data type SDT, as represented by the length value L and

by the values of the TYPE, PRECISION, and-SCALE fields.

Let TDT be the effective data type of the i-th immediate parameter as represented by th
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, SCOPE
SCHEMA, and SCOPE_NAME fields_in the i-th item descriptor area of the IPD for whigh

the LEVEL value is 0 (zero), and all-its subordinate descriptor areas.

Let SDT be the effective datatype of the i-th bound parameter as represented by the
values of the TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE,
DATETIME_INTERVAL_RRECISION, 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 the AR
for which the'LEVEL is 0 (zero), and all its subordinate descriptor areas.

Case:
i) IfSDT is a locator type, then let TV be the value SV.

iy~ 1f SDT and TDT are predefined data types, then:

1N__Caca-
=+ aSE-

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.
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B) Otherwise:

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

2)

3)

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

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

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 specificat

tion>", in ISO/IEC 9075-2, then an exception conditien is raised in accor-
dance with the General Rules of Subclause 6.22; <cast specification>", ir
ISO/IEC 9075-2.

I11) The <cast specification>
CAST ( SV AS TDT )
is effectively performed and the result is the value TV of the i-th bound
target.

Let UDT be the effective data typelof the actual i-th immediate parameter, defin
to be the data type represented.by the values of the TYPE, LENGTH, PRECISI(
SCALE, DATETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION,

CHARACTER_SET_CATALEOG, CHARACTER_SET_SCHEMA, CHARACTER_SH

NAME, USER_DEFINED-TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and
SCOPE_NAME fields that would automatically be set in the corresponding item
descriptor areaof\I1PD if POPULATE IPD was true for C.

Case:

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

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

9%
o

T

o
3

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
immediate parameter.

th

B) Otherwise:

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

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 ( TV AS UDT )

Call-Level Interface specifications
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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 parameter.

iii) 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-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:

3) The Syntax Rules of Subclause 10.17, "Determination of a to-sql function”, in
ISO/IEC 9075-2, are applied with DT and GN/as TYPE and GROUP, respectively.

Case:

A) If there is an applicable to-sqgl function, then let TSF be that to-sql function.
If TSF is an SQL-invoked method, then let TSFPT be the declared type of the
second SQL parameter of T.SE; otherwise, let TSFPT be the declared type of the
first SQL parameter of TSF.

Case:

1) If TSFPT is compatible with SDT, then

Case:

1) [If 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 <return
value> is the value of the i-th immediate parameter.

2) Otherwise, TSF is effectively invoked with SV as the first parameter
The <return value> is the value of the i-th immediate parameter.

H)y—Otherwise,anmexception conditionis Taiseddymanmic SQierror—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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Function

Spe
Ge

1)

2)

3)

cify the rules for an implicit CALL USING clause.
neral Rules

Let S and AS be a SOURCE and an ALLOCATED STATEMENT specified in the rules of thfs
Subclause.

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

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

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

b) For each item descriptor area in the APD whose LEVEL is 0 (zero) in the first AD item ¢e-
scriptor areas of APD, and for all of their subiprdinate descriptor areas, refer to a <dynaric
parameter specification> value whose corrgsponding item descriptor areas have a non-zejo
DATA _POINTER value and whose corrgsponding <dynamic parameter specification> hag a

<parameter mode> of PARAM MODEQUT or PARAM MODE INOUT as a bound target pnd

refer 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 descriptor
areas of APD is not valid as‘specified in Subclause 5.13, “Description of CLI item descrigtor
areas”, then an exceptionicondition is raised: dynamic SQL error — using clause does ngt
match target specifications.

d) Let SDT be the gffective data type of the i-th bound parameter as represented by the
values of the TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE,
DATETIMECHNTERVAL_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 i-th item descriptor area of the IPD for whigh

theEEVEL is 0 (zero) and all of its subordinate descriptor areas. Let SV be the value of|the

output parameter, with data type SDT.

52

€ TYPE indicates USER-DEFINED T YPE, therm tet the most specific type of the i-tirbound
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.

f) 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).

Call-Level Interface (SQL/CLI)
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If TYPE indicates CHARACTER, then:

1)

| et UT be the code value corresponding to CHARACTER VARYING as specified in

i)

i)

2)

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

h) Let TDT be the effective data type of the i-th bound target as represénted by the 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_TYPE_SCHEMA, USER“DEFINED_TYPE_NAMH,
SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME-*fields in the corresponding ifem
descriptor area of the APD for which the LEVEL is O (zero) and all its subordinate descriptor
areas.

i) Case:

If TDT is a locator type, then:

1)

2)

If SDT and TDT are predefined data types, then

Case:

1)

2)

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

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

If SV is not the null value, then aslocator L that uniquely identifies SV is generajted
and the value TV of the i-th bauad target is set to an implementation-dependen
four-octet value that represents'L.

Otherwise, the value T\~of the i-th bound target is the null value.

If the <cast ‘specification>

CAST SV AS TDT)

doesynot conform to the Syntax Rules of Subclause 6.22, "<cast specification>", i

ISO/IEC 9075-2, and there is an implementation-defined conversion from type SDT
to type TDT, then that implementation-defined conversion is effectively performgd,
converting SV to type TDT, and the result is the value TV of the i-th bound targét.

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 error —
restricted data type attribute violation.

B) If the <cast specification>

CAST ( SV AS TDT)
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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.

Y _Tha eact cnacification
) TT1c TastT opTTTTIcTatioTt

CAST ( SV AS TDT)
is effectively performed and the result is the value TV of the i-th bound‘targe

[

iii) 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.

2) 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 transfoym
group name associated with the current SQL-session.

3) The Syntax Rules of Subclause 10.15, "Determinatien of a from-sqgl function”, in
ISO/IEC 9075-2, are applied with DT and GN asyTYPE and GROUP, respectively.

Case:

A) 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-sqgl function TSF is effe
tively invoked with SV as its input parameter and the <return value> is the
value TV of the.i-th bound target.

I1) Otherwiseg, an exception condition is raised: dynamic SQL error — restridqted
data type-attribute violation.

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

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

Case:

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

A) 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.

B) 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.

Otherwise, the i-th subordinate descrlptor area of IDA is set to reflect the value of
thao 1 th ficld of T\/ by annhna (CAanaea ] o NN o thn 1+ +h crihaerdinatn Ancoes tor

1)

2)

crrcTTr o neTo o v u_y PPty gocTrcTror |\u|\, IS TUTOICT Tt SOiooT o ot O c oot llu

area of IDA as IDA, the value of i-th field of TV as TV, the value of the i-th fiéld|of

SV as SV, and the data type of the i-th field of SV as SDT.
ii) Otherwise,
Case:

If TV is the null value, then

Case:

A)

B)

Otherwise:

A)

B)

If IP is a null pointer, then an exception condition.iS)raised: data exception -
null value, no indicator parameter.

Otherwise, the value of the host variable addressed by IP is set to the ap-
propriate 'Code’ for SQL NULL DATA in‘Table 26, “Miscellaneous codes useq
in CLI", and the values of the host variables addressed by DP and LP are
implementation-dependent.

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

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

A) If TV is a zero-length character string, then it is implementation-defined
whether or not an exception condition is raised: data exception — zerp-
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 5.10, “Binary large object string retrieval”, are applied with DP,
TV, OL, and LP as TARGET, VALUE, TARGET OCTET LENGTH, and

U

RETURNED OUTET LENGITH, respecrively.

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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Function

Spe
Ge

1)

2)

3)

cify the rules for an implicit FETCH USING clause.
neral Rules

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

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

<

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

—

©ISO/IEC

a)

b)

c)

d)

e)

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

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

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

areas of ARD is not valid as specified in Subclause 5.13, “Description of CLI item descrigtor
areas”, then an exception condition is raised: dynamic SQL error — using clause does ngt
match target specifications.

Let SDT be the effectivetdata type of the i-th bound column as represented by the value$ of
the TYPE, LENGTH,/PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIMKE
INTERVAL_PRECISION, 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 fields in the i-th item descriptor area of the IRD whose LEVEL is 0 (zerp)
and all ofits subordinate descriptor areas.

If TYRPE indicates USER-DEFINED TYPE, then let the most specific type of the i-th bound
columh whose value is SV be represented by the values of the SPECIFIC_TYPE_CATALDG,
SPECIFIC_TYPE_SCHEMA, and SPECIFIC_TYPE_NAME fields in the corresponding ifem
descriptor area of IRD.

)
h)

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:

v)

Vi)

1) If TYPE indicates CHARACTER, then:

A) Let UT be the code value corresponding to CHARACTER VARYING as\speciffed

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

B) Let LV be the implementation-defined maximum length for a EHARACTER
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 targetCas‘represented by the tyy

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_TXPE_SCHEMA, USER_DEFINED|

TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOPE_NAME fields in 1
item descriptor area of the ARD whose LEVELYis 0 (zero) and all of its subordinate
descriptor areas.

Let LTDT be the data type on the last féteh of the i-th bound target, if any. If any of

e

he

the

following is true, then is implementation-defined whether or not an exception condition

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 LTDT
TDT is a binary large_object locator.

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

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

4) If LEFDBT and TDT both identify a user-defined type and only one of LTDT and TI
is,a user-defined type locator.

Case:

1) If TDT is a locator type, then;

and

DT

an

A) If SV is not the null value then a locator | that uniquely identifies SV is ge

']_

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

3)

B)

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

A)

boundtarget.
Otherwise:

1) If the <cast specification>
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: dynamig
SQL error — restricted data type attribute violation:

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

does not conform to the General Rules;off Subclause 6.22, "<cast specifical
tion>", in ISO/IEC 9075-2, then an:exeeption condition is raised in accor-
dance with the General Rules ofSubclause 6.22, "<cast specification>", if
ISO/IEC 9075-2.

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

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

[

2) If there were exception conditions raised during the application of th
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.

Let DT be the data type identified by SDT.

B)

C)

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

The Syntax Rules of Subclause 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

CWZN FRP- ictho valiin T\ of +ha o th bhoyind +oennt
Voo o trcvoroc— v o trcT o ootTrottarge ™

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

I1) Otherwise, an exception condition is raised: dynamic SQL erfor — data type
transform function violation.

vii) Let IDA be the top-level item descriptor area corresponding to the.i-th bound column.
viii) 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 DA or for any of the subordinate descriptor
areas of IDA that are not subordinate to an item descriptor area whose
type indicates ARRAY 0r<ARRAY_LOCATOR, then an exception condition is
raised: data exception — null value, no indicator parameter.

I1) Otherwise, the value of the host variable addressed by IPE for IDA, and that
in all subordinate descriptor areas of IDA that are not subordinate to an ifem
descriptor aréa whose TYPE indicates ARRAY or ARRAY_LOCATOR, is get
to the appropriate 'Code’ for SQL NULL DATA in Table 26, “Miscellaneodis
codes used in CLI”, and the values of variables addressed by DPE and LRE
are implementation-dependent.

B) Otherwise, the i-th subordinate descriptor area of IDA is set to reflect the value
of’the i-th field of TV by applying General Rule 3)h)viii) to the i-th subordindte
descriptor area of IDA as IDA, the value of i-th field of TV as TV, the value ¢f
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 and
LPE are implementation-dependent.
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B) Otherwise:

)

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

1))

Case:

1)

2)

3)

If TYPE indicates CHARACTER or CHARACTER LARGE OBUECT,
then:

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

p_

b) The General Rules of Subclause 5.9, “Character string retrieval”, pre
applied with DPE, TV, OL, and LPE ascTARGET, VALUE, TARGET

OCTET LENGTH, and RETURNED ©CTET LENGTH, respectivg

For every status record that results-ffom the application of the preceg-

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

a) If there were completion conditions: warning raised during the
application of the preceding Rule, then 6 (indicating Row succes
with informatien).

b) If there were‘exception conditions raised during the application o
the preceding Rule, then 5 (indicating Row error).

If TYPE indicates BINARY LARGE OBJECT, then the General Rules
of Subelause 5.10, “Binary large object string retrieval”, are applied
with) DPE, TV, OL, and LPE as TARGET, VALUE, TARGET OCTET
LENGTH, and RETURNED OCTET LENGTH, respectively.

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

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

ly.

h

==

the
S
ray

4)

5)

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

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_POINTER is
set to the cardinality of TV.

Otherwise, the value of the host variable addressed by DPE is set to TV
and the value of the host variable addressed by LPE is implementation-
dependent.
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3) If there were no exception conditions raised during the application of this Rule,
then:
A) Increment RP by 1 (one).
If ASP is not a null pointer, then set the RN-th element of the array pointéd|to

B)
by ASP to 0 (zero, indicating Row success).
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Function

EC

Spe
Ge

1)

2)

3)
4)

5)

cify the rules for retrieving character string values.

neral Rules

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

If TL is not greater than zero, then an exception condition is raised: CLIsspecific condition -
invalid string length or buffer length.

Let L be the length in octets of V.
If RL is not a null pointer, then the value of the host variable addressed by RL is set to L.
Case:

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

i) If L is not greater than TL, then the first.loctets of T are set to V and the values of
remaining octets of T are implementation=dependent.

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

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

Case:

the

i) If L is not greaterthan (TL—NB), then the first (L+NB) octets of T are set to V concate-

nated with a single/implementation-defined null character that terminates a C chara
string. The values of the remaining characters of T are implementation-dependent.

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

Cter
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5.10 Binary large object string retrieval

Function
Sp4cify the rules for retrieving BINARY LARGE OBJECT string values.
General Rules

1) [Let T, V, TL, and RL be a TARGET, VALUE, TARGET OCTET LENGTH, and REFURNEL
OCTET LENGTH specified in an application of this Subclause.

2) [If TL is not greater than zero, then an exception condition is raised: CLIsspecific condition
invalid string length or buffer length.

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

a) If L is not greater than TL, then the first L octets:of T are set to V and the values of th
remaining octets of T are implementation-dependent.

D

b) Otherwise, T is set to the first TL octets of Voand a completion condition is raised: warnjng
— string data, right truncation.
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5.11 Deferred parameter check

EC

fion

Function

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

General 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 deferred
parameter number.

5) |Let L3 be the set of all CLI descriptor areas that are either/he“current application parameter
descriptor for, or the implementation parameter descriptof. associated with, an allocated SQ
statement in L2.

6) [If DA is contained in L3, then an exception conditionis raised: CLI-specific condition — func
sequence error.
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Some of the conditions that can occur during the execution of CLI routines are CLI-specific. The

correspording status todes are tisted T Tapbte 5, “SQESTATE tlass arndsubctass vatues for SO/

spefific conditions”.

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

PLI-

Cptegory| Condition Class Subcondition Subclass
X CLI-specific condition HY (no subclass) 000

associated statement is not prepared 007

attempt to concatenaté aynull value 020

attribute cannot bé.set now 011

column type out of range 097

dynamic pakameter value needed (See the Noge
at the end qf
the table)

funetion 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 the Nofe
at the end qf
the table)

invalid information type 096

invalid LengthPrecision 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.)

request

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

NOTE 11 — No subclass value is defined for the subcondition.invalid handle since no diagnostic informaki
can|be generated in this case or for the subcondition dynamic parameter value needed, since no diagnost
infofmation is generated in this case.

C
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5.13 Description of CLI item descriptor areas

Function

Sp4cify the identifiers, data types and codes for fields used in CLI item descriptor areas.
Syntax Rules

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

2)

3)

4)

5)

parameter descriptor areas”.

Given a CLI item descriptor area IDA in which the value of LEVEL is some value N, the inp-

mediately subordinate descriptor areas of IDA are those CLI item descriptor areas in which

value of LEVEL is N+1 and whose position in the CLI descriptor arga follows that of IDA and

precedes that of any CLI item descriptor area in which the value of\EEVEL is less than N+
The subordinate descriptor areas of IDA are those CLI item descriptor areas that are imme
diately subordinate descriptor areas of IDA or that are subordinate descriptor areas of an C
item descriptor area that is immediately subordinate to IDA:

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

Case:

and

Fhe

.

are

a) If DT is ROW, then the field descriptors gf‘the fields of DT. The i-th immediately subordinate

descriptor is the descriptor of the i-th-field of DT.

b) If DT is ARRAY, then the descriptor of the associated element type of DT. The subordinate
descriptors of DE are those destriptors that are immediately subordinate descriptors of [DE

or that are subordinate descriptors of a descriptor that is immediately subordinate to DH.

Given a descriptor DE, let SDE; represent its j-th immediately subordinate descriptor. Ther
an implied ordering of the-subordinate descriptors of DE, such that:

a) SDE; is in thefirst ordinal position.

b) The ordinakpasition of SDE;j,, is K+NS+1, where K is the ordinal position of SDEj and

NS is the.humber of subordinate descriptors of SDE;. The implicitly ordered subordinate

descriptors of SDE; occupy contiguous ordinal positions starting at position K+1.

Let IDA be an item descriptor area in an implementation parameter descriptor. IDA is valic
and.only if all of the following are true:

b IS

a) TYPE1S 0Ne of the code values in Taple 7, "Codes USed for implementation data types it
SQL/CLI".

b) If LEVEL is 0 (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 T
item descriptor areas in the implementation parameter descriptor.

¢) Exactly one of the following is true:

Case:

LC

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

values for the NUMERIC data type.
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i)

EC

TYPE indicates DECIMAL and PRECISION and SCALE are valid precision and scale

values for the DECIMAL data type.

Ly

e

e

DN
er-

W

D

117

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

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

v) TYPE indicates CHARACTER or CHARACTER VARYING, or CHARACTER-:ARGE
OBJECT and LENGTH is a valid length value for a <character string type>.

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

vii) TYPE indicates BINARY LARGE OBJECT and LENGTH is@walid value for a <bina
string type>.

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

iX) TYPE indicates an <interval type>, DATETIME_INTERVAL_CODE is one of the cod
values in Table 10, “Codes associated with <interval qualifier> in SQL/CLI", to indicate
the <interval qualifier> of the intervalidata type, DATETIME_INTERVAL_PRECISI(
is a valid <interval leading field precision>, and PRECISION is a valid value for <in
val fractional seconds precision>;if applicable.

xX) TYPE indicates REF.

xi) TYPE indicates USER-DEFINED TYPE.

xii) TYPE indicates BOOLEAN.

xiii) TYPE indicates ROW, the value N of DEGREE is a valid value for the degree of a rg
type, theretare exactly N immediately subordinate descriptor areas of IDA, and thos
item deseriptor areas are valid.

xiv) TYPE indicates ARRAY or ARRAY CARDINALITY is a valid value for the cardinal-
ity,of an array, there is LOCATOR, the value of exactly one immediately subordinat
déscriptor area of IDA, and that item descriptor area is valid.

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) TYPE is one of the code values in Table 8, “Codes used for application data types in
SQL/CLI".

ii) TYPE is neither ROW nor ARRAY.

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

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

¢) Exactly one of the following is true:

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

values for the NUMERIC data type.

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

e

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

type.

iv) TYPE indicates DEFAULT, CHARACTER,(CHARACTER LARGE OBJECT, BINARY,
LARGE OBJECT, CHARACTER LARGE\OBJECT LOCATOR, BINARY LARGE
OBJECT LOCATOR, USER-DEFINED-TYPE LOCATOR, REF, INTEGER, SMALLIN
REAL, or DOUBLE PRECISION.

v) TYPE indicates ROW and, whére’N is the value of the DEGREE field in the correspd
ing item descriptor area in the implementation parameter descriptor, there are exact
N immediately subordinate descriptor areas of IDA, and those item descriptor areas
valid.

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

vii) TYPE indi¢ates an implementation-defined data type.

Let IDA be a CLI item descriptor area in an application parameter descriptor. Let IDA1 be
correspondingitem descriptor area in the implementation parameter descriptor.

If the OCTET_LENGTH_POINTER field of IDA has the same non-zero value as the INDICAT
POINTFER field of IDA, then SHARE is true for IDA; otherwise SHARE is false for IDA.

T,

nd-

ly
are

the

OR_

Case:

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

b) If SHARE is false, INDICATOR_POINTER is not zero, and the value of the host variabl
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)

12)

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.

IDA 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:

b)

c)

i)
i)

If LEVEL is O (zero) for IDA, then let TLC be the value of TOP_LEVEL_COUNT in the

TYPE is ROW or ARRAY.

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

application parameter descriptor associated with IDA. IDAshall be one of exactly TLC ifem

descriptor areas in the implementation parameter descriptor.

One of the following is true:

Case:

i)

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

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

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

TYPE indicates ANTEGER, SMALLINT, REAL, or DOUBLE PRECISION.

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

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

3) OCTET _LENGTH_POINTER is not zero, PARAMETER_MODE in IDA1 is PARAM
MODE IN or PARAM MODE INOUT, the value V of the host variable addressed

by OCTET_LENGTH_POINTER Is greater than zero, and the number ot 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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5) OCTET_LENGTH_POINTER is zero, PARAMETER_MODE in IDA1l 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

vi)

vii)

viii)

ix)

X)

d) One of the following is-true:

for a CHARACTER, CHARACTER TARGE OBJIECT, or BINARY TARGE OBJES
data type, as indicated by TYPE.

6) PARAMETER_MODE in IDA1 is PARAM MODE OUT.
TYPE indicates REF and one of the following is true:

1) NULL is true.

2) DEFERRED is true.

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

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

TYPE indicates ROW and, where N is the yalue of the DEGREE field in the correspq
ing item descriptor area in the implementation parameter descriptor, there are exact
N immediately subordinate descriptortareas of IDA, and those item descriptor areas
valid.

TYPE indicates ARRAY or ARRAY LOCATOR, there is exactly 1 (one) immediately
subordinate descriptor area0f1DA, and that item descriptor area is valid.

TYPE indicates an implementation-defined data type.

DATA POINFER’is zero and NULL is true.

DATA_PONNTER is zero and DEFERRED is true.

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

2) DEFERRED is true.

LT

nd-

ly
are

3 PARAMETER_MODE T IDAT s PARAM MODE HNOr PARAM MODE ITNOUT =

nd

the value of the host variable addressed by DATA_POINTER is a valid value of the

data type indicated by TYPE.

4) 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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EC

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.

i)

iii)

iv)

Vi)

vii)

application parameter descriptor associated with IDA. IDA shall be one of exactly TLCi
descriptor areas in the implementation parameter descriptor.

c) One of the following is true:

Case:

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

values for the NUMERIC data type.

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

TYPE indicates FLOAT and PRECISION is a valid_precision value for the FLOAT data

type.

TYPE indicates CHARACTER, CHARACTER 1*ARGE OBJECT, BINARY LARGE
OBJECT, CHARACTER LARGE OBJECT 4+ OCATOR, BINARY LARGE OBJECT
LOCATOR, USER-DEFINED TYPE LOCATOR, REF, INTEGER, SMALLINT, REAL|
or DOUBLE PRECISION.

TYPE indicates ROW and, where ‘N is the value of the DEGREE field in the correspg
ing item descriptor area in theximplementation parameter descriptor, there are exact
N immediately subordinate descriptor areas of IDA, and those item descriptor areas
valid.

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

TYPE indicates an implementation-defined data type.

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

nd-

ly
are

Fjeld

Data Type

Header fields

ALLOQCXTYPE SMALLINT

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 CHARACTERARYING(L1)
DIATA_POINTER host variahléZaddress
DIATETIME_INTERVAL_CODE SMALLINT
DATETIME_INTERVAL_PRECISION SMALLINT
DEGREE INTEGER
INDICATOR_POINTER host variable address of INTEGER
KEEY_MEMBER SMALLINT
LENGTH INTEGER
LEVEL INTEGER
NAME CHARACTER VARYING(L)

ULLABLE SMALLINT

TET_LENGTH INTEGER

TET_LENGTH_POINTER

PARAMETER_MODE
PARAMETER_ORDINAL_POSITION

host variable address of INTEGER

SMALLINT
SMALLINT

PARAMETER_SPECIFIC_CATALOG

CHARACTER VARYING(L)

PARAMETER_SPECIFIC_NAME
PARAMETER_SPECIFIC_SCHEMA
PRECISION
RETURNED_CARDINALITY_POINTER

CHARACTER VARYING(L)
CHARACTER VARYING(L)
SMALLINT

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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Table 6—Fields in SQL/CLI row and parameter descriptor areas (Cont.)

Field

Data Type

Fields

in item descriptor areas

SCOPE_CATALOG

SCOPE_NAME

SCOPE_SCHEMA
SPECIFIC_TYPE_CATALOG
SPECIFIC_TYPE_NAME
SPECIFIC_TYPE_SCHEMA

T\PE

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)
CHARACTER VARYING(L)
SMALLINT

SMALLINT

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

Implementation-defined

Where L is an implementation-defined integer not less than, 128, and L1 is the implementation-defined maximum
lepgth for the <general value specification> CURRENT_TRANSFORM_GROUP_FOR_TYPE.

Gdneral Rules

1) [Table 7, “Codes used for implementation data types in SQL/CLI", specifies the codes associaf
with the SQL data types used in-implementation descriptor areas.

Table 7—Cades used for implementation data types in SQL/CLI
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Dlata Type Code
ARRAY 50
BINARY LARGE 'OBJECT 30
BT 14
BIT VARYING 15
BOOLEAN 16
CHARACETER =
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
NUMERIC 2
REAL 7
REF 20
ROW 19
SMALLINT 5
USER-DEFINED TYPE 17
Implementation-defined data type <0

2) |Table 8, “Codes used for application data types in SQLJ/CLI”, specifies the codes associated wlith

the SQL data types used in application descriptor areas.

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

Data Type Code
Implementation-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
LDCATOR

CIMAL 3

UBLE PRECISION 8
FLOAT 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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Table 9—Codes associated with datetime data types in SQL/CLI

©ISO/IEC

Datetime Data Type

Code

DATE

TIME

TIME WITH TIME ZONE
TIMESTAMP

TIMESTAMP WITH TIME ZONE

ga w B~ DN |-

4) |Table 10, “Codes associated with <interval qualifier> in SQL/CLI”, specifies/the codes associgted

with <interval qualifier>s for interval data types in SQL/CLI.

Table 10—Codes associated with <interval qualifier>¢n*"SQL/CLI

Interval qualifier Code
DAY 3
DAY TO HOUR 8
DAY TO MINUTE 9
DAY TO SECOND 10
HOUR 4
HOUR TO MINUTE 11
HOUR TO SECOND 12
MINUTE 5
MINUTE TO SECOND 13
MONTH 2
SECOND 6
YEAR 1
YEAR TO MONTH 7

5) |Table 11, *Codes associated with <parameter mode> in SQL/CLI”, specifies the codes associated

withithe SQL parameter modes.

Tapte TT—Codes associated Wittt <paraimeter mode> M SQL/Ct

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-

tings:
Table 12—Codes used for diagnostic fields

Field Code Type
CATALOG_NAME 18 Status
CLASS_ORIGIN 8 Status
COLUMN_NAME 21 Status
COLUMN_NUMBER -1247 Status
CONDITION_IDENTIFIER 25 Status
CONDITION_NUMBER 14 Status
CONNECTION_NAME 10 Status
CONSTRAINT_CATALOG 15 Status
CONSTRAINT_NAME 17 Status
CONSTRAINT_SCHEMA 16 Status
CURSOR_NAME 22 Status
DIYNAMIC_FUNCTION 7 Header
DIYNAMIC_FUNCTION_CODE 12 Header
MESSAGE_LENGTH 23 Status
MESSAGE_OCTET_LENGTH 24 Status
MESSAGE_TEXT 6 Status
MORE 13 Header
NATIVE_CODE 5 Status

UMBER 2 Header
PARAMETERYMODE 37 Status
PARAMETER_NAME 26 Status
PARAMETER_ORDINAL_POSITION 38 Status
RETURNCODE T Feader
ROUTINE_CATALOG 27 Status
ROUTINE_NAME 29 Status
ROUTINE_SCHEMA 28 Status
ROW_COUNT 3 Header
ROW_NUMBER -1248 Status
SCHEMA_NAME 19 Status
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Field Code Type
SERVER_NAME 11 Status
SPECIFIC_NAME 30 Status
SPLSTATE 4 Status
SPBCLASS_ORIGIN 9 Status
TABLE_NAME 20 Status
TRANSACTION_ACTIVE 36 Header
TRANSACTIONS_COMMITTED 34 Header
TRANSACTIONS_ROLLED_BACK 35 Header
TRIGGER_CATALOG 31 Status
TRIGGER_NAME 33 Status
TRIGGER_SCHEMA 32 Status
Implementation-defined diagnostics <ot Header
header field

Implementation-defined diagnostics <ot Status
status field

o

Except for values in this table that are less than 0 (zero).

Table 13<-Codes used for handle types

Handle type Code
CONNECTION HANDLE 2
DESCRIPTOR HANDLE 4
ENVIRONMENT HANDLE 1
STATEMENT HANDDE 3
Implementation.defined handle type <1lor>100

Table 14—Codes used for transaction termination

T

PEmMination type

Code

COMMIT

ROLLBACK

SAVEPOINT NAME COMMIT
SAVEPOINT NUMBER COMMIT
SAVEPOINT NAME RELEASE
SAVEPOINT NUMBER RELEASE
COMMIT AND CHAIN
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Termination type

Code

ROLLBACK AND CHAIN

7

hplementation-defined termination type <0

Table 15—Codes used for environment attributes

Attribute Code May be set
NULL TERMINATION 10001 Yes
Implementation-defined environment >0, Implementation-defined
attribute except

values

given

above

Table 16—Codes

used for connection attributes

Alttribute Code May be set
PPPULATE IPD 10001 No
SAVEPOINT NAME 10027 Yes
SAVEPOINT NUMBER 10028 Yes
Implementation-defined connection >0, Implementation-defined
attribute except

values

given

above

Table 17—Codes used for statement attributes

Alttribute Code May be set
APD HANDLE 10011 Yes
ARD HANDLE 10010 Yes
IPD HANDLE 10013 No
IRD-HIANDLE 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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Table 17—Codes used for statement attributes (Cont.)
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Attribute Code May be set
Implementation-defined statement at- >0, Implementation-defined
trfibute except

values

given

above

Table 18—Codes used for FreeStmt options

Option Code
CLOSE CURSOR 0
FREE HANDLE 1
NBIND COLUMNS 2
NBIND PARAMETERS 3
REALLOCATE 4

Table 19—Data types.of attributes
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Attribute

Data type Values

Environment attributes

ULL TERMINATION

INTEGER 0 (false )

1 (true )

Connection attributes

CURSOR HOLDABLE

CJURSOR SCROLLABLE

CJURSOR SENSITIVITY

METADATA ID

NEST DESCRIPTOR

n

AVEPOINT NAME
AVEPOINT NUMBER

(%)

PPDPULATE IPD INTEGER 0 (false )

1(true)

Statement attributes

APD HANDLE INTEGER Handle value
ARD HANDLE INTEGER Handle valye
IPD HANDLE INTEGER Handle value
IRD HANDLE INTEGER Handle’value
CURRENT OF POSITION INTEGER Integer value denoting the current row

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

Table 20—Codes used for descriptor fields

Fyeld 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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Table 20—Codes used for descriptor fields (Cont.)

Field Code SQL Item Descriptor Name Type
COLLATION_NAME 1017 COLLATION_NAME Item
COLLATION_SCHEMA 1016 COLLATION_SCHEMA ltem
COUNT 1001 COUNT Header
CURRENT_TRANSFORM_GROUP 1039 (Not applicable) Statud
TA_POINTER 1010 DATA Item
TETIME_INTERVAL_CODE 1007 DATETIME_INTERVAL_CODE ltem
TETIME_INTERVAL_PRECISION 26 DATETIME_INTERVAL_PRECISION Item
GREE 1041 DEGREE Statud
NAMIC_FUNCTION 1031 DYNAMIC_FUNCTION Header
NAMIC_FUNCTION_CODE 1032 DYNAMIC_FUNCTION_CODE Headelr
INDICATOR_POINTER 1009 INDICATOR ltem
Y_MEMBER 1030 KEY_MEMBER Item
Y_TYPE 1029 KEX. TYPE Headelr
LENGTH 1003 LENGTH Item
LEVEL 1042 LEVEL Item
ME 1011 NAME Item
ULLABLE 1008 NULLABLE Item
OCTET_LENGTH 1013 OCTET_LENGTH ltem
OCTET _LENGTH_POINTER 1004 Both OCTET_LENGTH (input) and Item
RETURNED_OCTET_LENGTH (out-
put)
PARAMETER_MODE 1021 PARAMETER_MODE Item
PARAMETER_ORDINAL_POSITION 1022 PARAMETER_ORDINAL_POSITION ltem
PARAMETER_SRECIFIC_CATALOG 1023 PARAMETER_SPECIFIC_CATALOG Item
PARAMETERYSPECIFIC_NAME 1025 PARAMETER_SPECIFIC_NAME ltem
PARAMETER_SPECIFIC_SCHEMA 1024 PARAMETER_SPECIFIC_SCHEMA Item
PRECISION 1005 PRECISION Item
RETURNED _CARDINALITY_ 1043 RETURNED_CARDINALITY Statu
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
TPP_LEVEL_COUNT

TVPE

UNNAMED
USER_DEFINED_TYPE_CATALOG
USER_DEFINED_TYPE_NAME
USER_DEFINED_TYPE_SCHEMA

hplementation-defined descriptor
pader field

=3

Implementation-defined descriptor item
field

1037
1044
1002
1012
1026
1028
1027

0
(zero)
through
999,
or >
1200,
ex-
clud-
ing
values
de-
fined
in“this
table
0
(zero)
through
999,
or >
1200,
ex-
clud-
ing
values
de-
fined
in this
table

(Not applicable)
TOP_LEVEL_COUNT

TYPE

UNNAMED
USER_DEFINED_TYPE_CATALOG
USER_DEFINED_TYPE_NAME
USER_DEFINED_TYPE SCHEMA

Implementation-defined descriptor
header field

Implementation-defined descriptor item
field

Statug
Header
ltem
Item
ltem
Item
Item

Header

Item

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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Table 21—Ability to set SQL/CLI descriptor fields (Cont.)

May be set

Field ARB HRbB ARD HbB
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
CPUNT No
CURRENT_TRANSFORM_GROUP No No No No
DIATA_POINTER No
DATETIME_INTERVAL_CODE No
DIATETIME_INTERVAL_PRECISION No
DEGREE No No No
DlYNAMIC_FUNCTION No No No No
DIYNAMIC_FUNCTION_CODE No No No No
INDICATOR_POINTER No No
KEY_MEMBER No No No No
KEY_TYPE No No No No
LENGTH No
LEVEL No
NAME No

ULLABLE No

TET_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 HRbB ARD HbB
RETURNED_CARDINALITY_POINTER No No
ROWS_PROCESSED_POINTER No No
SCALE No
SLOPE_CATALOG No
SCOPE_NAME No
SLOPE_SCHEMA No
SPECIFIC_TYPE_CATALOG No No No NO
SPECIFIC_TYPE_NAME No No No No
SPECIFIC_TYPE_SCHEMA No No Na No
TPP_LEVEL_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
header field
Implementation-defined descriptor.item ID ID ID ID
field

Table 22—Ability to retrieve SQL/CLI descriptor fields

May be retrieved

Fjeld ARD IRD APD IPD
ALLOC_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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Table 22—Ability to retrieve SQL/CLI descriptor fields (Cont.)

May be retrieved

Field ARB HRbB ARD HbB
COLLATION_SCHEMA PS
COUNT PS
CURRENT_TRANSFORM_GROUP PS
DIATA_POINTER No No
DATETIME_INTERVAL_CODE PS
DATETIME_INTERVAL_PRECISION PS
DEGREE No PS No
DIYNAMIC_FUNCTION No No
DIYNAMIC_FUNCTION_CODE No Na
INDICATOR_POINTER No No
KEEY_MEMBER No PS No No
KEY_TYPE No RS No No
LENGTH PS
LEVEL PS
NAME PS

ULLABLE PS

TET_LENGTH PS

TET_LENGTH_POINTER No No
PARAMETER_MODE No PS No No
PARAMETER_ORDINAL_POSITION No PS No No
PARAMETER_SPECHK-IC_CATALOG No PS No No
PARAMETER_SRPECIFIC_NAME No PS No No
PARAMETERY(SPECIFIC_SCHEMA No PS No No
PRECISION PS
RETURNED_CARDINALITY_POINTER No No
ROWS_PROCESSED_POINTER No No
SCALE PS
SCOPE_CATALOG PS
SCOPE_NAME PS
SCOPE_SCHEMA PS

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 ARB HRbB ARD HbB
SPECIFIC_TYPE_CATALOG PS
SPECIFIC_TYPE_NAME PS
SPECIFIC_TYPE_SCHEMA PS
TPP_LEVEL_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
figld
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
CHARACTER-SET_CATALOG
CHARACTER_SET_NAME
CHARACTER_SET_SCHEMA
COLLEATION 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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Table 23—SQL/CLI descriptor field default values (Cont.)
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1ald
oo

Default values

AR
7T

O
O
P
P
p
P
C
P
P
S
p
R
p

ATA_POINTER
ATETIME_INTERVAL_CODE

ATETIME_INTERVAL_
RECISION

EGREE
YNAMIC_FUNCTION
YNAMIC_FUNCTION_CODE
IDICATOR_POINTER

EY MEMBER

EY TYPE

ENGTH

EVEL

AME

NULLABLE

CTET_LENGTH
CTET_LENGTH_POINTER
A\RAMETER_MODE

ARAMETER_ORDINAL_
DSITION

ARAMETER_SPECIFIC_
ATALOG

ARAMETER_SPECIFIC_NAME

ANRAMETER_SRECIFIC_
CHEMA

RECISION

FTURNED_CARDINALITY_
DINTER

Null

Null

0 (zero)

Nuli

Null

Null

Null

0 (zero)

Null

Null

R

OWS_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.)

Default values

T
(i3
53]
(i3

AR LD
7T L

1ald AR
oo 7T

SPECIFIC_TYPE_SCHEMA

TPP_LEVEL_COUNT 0 (zero) 0 (zero)
TYPE DEFAULT DEFAULT
UNNAMED

SER_DEFINED_TYPE_
ATALOG

U

C
USER_DEFINED_TYPE_NAME
U

SER_DEFINED_TYPE_
SCHEMA

Implementation-defined descriptor ID ID ID ID
pader field

=3

Implementation-defined descriptor ID ID ID ID
item field

Table 24—Codes used for fetch orientation

Fetch Orientation Code

£

EXT
FIRST
LAST
PRIOR
ABSOLUTE
RELATIVE

o gl A W N P

Table 25—Multi-row fetch status codes

Py

eturn code meaning Return code

Py

OW success 0 (zero)

OW SUCCESS WIith 9)
information

Row error 5

No row 3
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Table 26—Miscellaneous codes used in CLI

Context Code Indicates

Allocation type 1 AUTOMATIC

Allocation type 2 USER

Aftribute value 0 FALSE, NONSCROLLABLE, ASENSITIVE, NO NULLS;
NONHOLDABLE

Aftribute value 1 TRUE, SCROLLABLE, INSENSITIVE, NULLABLEY HOLDABLE

Aftribute value 2 SENSITIVE

Diata type 0 ALL TYPES

Dfata type -99 APD TYPE

Diata type -99 ARD TYPE

Dipta type 99 DEFAULT

Deferrable constraints 5 INITIALLY DEFERRED

Deferrable constraints 6 INITIALLY IMMEDIATE

Deferrable constraints 7 NOT DEFERRABLE

Input string length -3 NULL TERMINATED

Input or output data -1 SQL NULL-PATA

Pprameter length -2 DATA ATREXEC

REferential Constraint 0 CASCADE

Referential Constraint 1 RESTRICT

Referential Constraint 4 SET DEFAULT

Referential Constraint 2 SET NULL

REeferential Constraint 3 NO ACTION

Table 27—Codes used to identify SQL/CLI routines

Generic Name Code
AllocConnect 1
AllocEny 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
Cpnnect 7
CppyDesc 1004
DataSources 57
DescribeCol 8
Djisconnect 9
EnhdTran 1005
Efror 10
EkecDirect 11
Ekecute 12
Fptch 13
FetchScroll 1021
FpreignKeys 60
FfeeConnect 14
FreeEnv 15
FreeHandle 1006
FfeeStmt 16
GetConnectAttr 1007
GetCursorName 17
GetData 43
GetDescField 1008
GetDescRec 1009
GetDiagField 1010
GetDiagRec 1011
GetEnvALtr 1012
GetReatlrelnfo 1027
GetElnctions 44
Getlnfo 45
GetLength 1022
GetParamData 1025
GetPosition 1023
GetSessionlInfo 1028
GetStmtAttr 1014
GetSubString 1024

Call-Level Interface specifications

91


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

ISO/IEC 9075-3:1999 (E) ©ISO/IEC
5.14 Other tables associated with CLI

Table 27—Codes used to identify SQL/CLI routines (Cont.)

Generic Name Code
GetTypelnfo a7
MoreResults 61
NextResult 73
NumResultCols 18
PpramData 48
Prepare 19
PrimaryKeys 65
PhtData 49
RpwCount 20
SetConnectAttr 1016
SetCursorName 21
SetDescField 1017
SetDescRec 1018
SgtEnvALtr 1019
SetStmtAttr 1020
SpecialColumns 52
StartTran 74
TablePrivileges 70
Tables 54
Implementation-defined <.0)(zero), or 400 through 1299, or > 2000
Cl-I routine

TJable 28—Codes and data types for implementation information
Information _Type Code Data Type
ALTER TABLE 86 INTEGER
CATALOG NAME 10003 CHARACTER(2)
CPELATING 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 SMALLINT
MAXIMUM COLUMNS IN ORDER BY 99 SMALLINT
MAXIMUM COLUMNS IN SELECT 100 SMALEINT
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) LENGTH 35 SMALLINT
MAXIMUM TABLES. IN'SELECT 106 SMALLINT
MAXIMUM USER\NAME LENGTH 107 SMALLINT
ULL COLEATION 85 SMALLINT
TER JOIN CAPABILITIES 115 INTEGER
DER'BY COLUMNS IN SELECT 90 CHARACTER(1)
SCROLCLC CONCURRENTY 73 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

SQL implementation information

SPL sizing information

Implementation-defined implementation
formation

=

Implementation-defined sizing informa-
tipn

defined

21000 through
24999

25000 through
29999

11000 through
14999

15000 through
19999

CHARACTER(LY) or INTEGER
INTEGER
CHARACTER(LY) of'INTEGER

INTEGER

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

NOITE 12 — Additional implementation information items are defined’ in Subclause 21.36, "SQL_

IMRLEMENTATION_INFO base table", in

Additional sizing items are defined in Subclause 21.38, "SQL SIZING base table", in ISO/IEC 9075-2.

ISO/IEC 9075-2.

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
ClURRENT DEFAULT 20004 CHARACTER(L) CURRENT_DEFAULT_TRANSFORM_
TRANSFORM 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 implemeéntation-defined maximum length of the corresponding <general value specification>.

Table 30—Values for ALTER TABLE with GetInfo

Imformation Type Value
ABB-EotUMN T
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

Imformation Type Value
ANY COLUMN 1
ANY ORDER 2

Table 33—Values for OUTER JOIN CAPABILITIES with GetInfo

Imformation Type Value
LEFT 1
RIGHT 2
FULL 4
NESTED 8
NOT ORDERED 16
INNER 32
ALL COMPARISON OPRS 64

Table 34—Values for SCROLL CONCURRENCY with Getinfo

Information, Type Value
READ ONLY 1
LPCK 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

4

SERIALIZABLE

8

Table 36—Values for TRANSACTION ACCESS MODE with StartTran

Imformation Type Value
READ ONLY 1
READ WRITE 2
Table 37—Codes used for concise data types
Dlata Type Code
Implementation-defined data type <0
CHARACTER 1
CHAR 1
UMERIC 2
CIMAL 3
c 3
INTEGER 4
INT 4
SMALLINT 5
FLOAT 6
REAL 7
UBLE 8
CHARACTER VARYING 12
CHAR VARXING 12
RCHAR 12
BIT 14
BIT VARYTNG 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

TIMESTAMP 93

TIME WITH TIME ZONE 94

TIMESTAMP WITH TIME ZONE 95

INTERVAL YEAR 101

INTERVAL MONTH 102

INTERVAL DAY 103

INTERVAL HOUR 104

INTERVAL MINUTE 105

INTERVAL SECOND 106

INTERVAL YEAR TO MONTH 107

INTERVAL DAY TO HOUR 108

INTERVAL DAY TO MINUTE 109

INTERVAL DAY TO SECOND 110

INTERVAL HOUR TO MINUTE IENE

INTERVAL HOUR TO SECOND 112

INTERVAL MINUTE TO SECOND 113

Table 38—Codes used wit

h

concise datetime data types in SQL/CLI

Cloncise Data Type Code Data Type Code Datetime Interval Code
91 9 1
92 9 2
98 9 3
o4 9 4
9% 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 10 1
102 10 2
103 10 3
104 10 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 10 138

Table 40—Concise codes used with datetime datatypes in SQL/CLI

9]

atetime Interval Code

Concise Code

ga b W N

91
92
93
94
95

Table 41—Congise codes used with interval data types in SQL/CLI

9]

atetime Interval Code

Code

101
102
103
104
105
106

© 00 N O O b W N P

i e =
w N P O

107
108
109
110
111
112
113
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Table 42—Special parameter values

Value Name Value Data Type

ALL CATALOGS %’ CHARACTER(1)
Al L SCHEMAS %’ CHARACTER(1)
ALL TYPES %’ CHARACTER(1)

Table 43—Column types and scopes used with SpecialColumns

Cpntext Code Indicates

Special Column Type 1 BEST ROWID

Stgope of Row Id 0 SCOPE CURRENF ROW
Sgope of Row Id 1 SCOPE TRANSACTION
Stgope of Row Id 2 SCOPE SESSION
Pgeudo Column Flag 0 PSEUDO"UNKNOWN
Pgeudo Column Flag 1 NOT PSEUDO

Pgeudo 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 langyage
typps associated with the required parameter mechanisms, as shown in Table 3, “Supportedycalljng
conjentions of SQL/CLI routines by language”.

[ Replaces second paragraph | In the following tables, let P be <precision>, S be <scale>{L’be <length>,
T be <time fractional seconds precision>, and Q be <interval qualifier>.

Taples
Table 44—Data type correspondences for Ada

SPRL Data Type Ada Data Type
ARRAY None
ARRAY LOCATOR SQL_STANDARD.INT
BIINARY LARGE OBJECT (L) SQL_STANDARD.CHAR, with PPLENGTH of L
BINARY LARGE OBJECT LOCATOR SQL_STANDARD.INT
BIT (L) SQL_STANDARD.BIT, with PPLENGTH of L
BIT VARYING (L) Nong
BOOLEAN SQL_STANDARD.BOOLEAN
CHARACTER (L) SQL_STANDARD.CHAR, with PPLENGTH of L
CHARACTER LARGE OBJECT (L) SQL_STANDARD.CHAR, with PPLENGTH of L
CHARACTER LARGE OBJECT SQL_STANDARD.INT
LDCATOR
CHARACTER VARYING (L) None

TE None

CIMAL(P,S) None

UBLE 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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SQL Data Type C Data Type
ARRAY None
ARRAY LOCATOR long

NARY LARGE OBJECT (L)
INARY LARGE OBJECT LOCATOR
T (L)

T VARYING (L)

OLEAN

ARACTER (L)

ARACTER LARGE OBJECT (L)

ARACTER LARGE OBJECT
CATOR

ARACTER VARYING (L)
TE

CIMAL(P,S)

UBLE PRECISION
OAT(P)

TEGER

TERVAL(Q)
UMERIC(P,S)

TIMESTAMP(T)
ER-DEFINED TYPE
ER-DEFINED TYPE LOCATOR

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 lengths(L%1)*k*
None

None

double

None

long

None

None

float

char, with length L
None

short

None

None

None

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

None

ARRAY LOCATOR

W

INARY LARGE OBJECT (L)
NARY LARGE OBJECT LOCATOR

o]

T (L)

BJT VARYING (L)

OLEAN

ARACTER (L)

ARACTER LARGE OBJECT (L)

ARACTER LARGE OBJECT
CATOR

PICTURE S9(PIl) USAGE BINARY, where Pl is
implementation-defined

alphanumeric, with length L

PICTURE S9(PIl) USAGE BINARY, where Phis
implementation-defined

alphanumeric, with length X*
None

PICTURE X

alphanumeric, with length E
alphanumeric, with length L

PICTURE S9(PIl) USAGE BINARY, where Pl is
implementation-défined

ARACTER VARYING (L) None
TE None
CIMAL(P,S) Nonege
UBLE PRECISION None
FLOAT(P) None
INTEGER PICTURE S9(PIl) USAGE BINARY, where Pl is
implementation-defined
INTERVAL(Q) None
UMERIC(P,S) USAGE DISPLAY SIGN LEADING SEPARATE, with
PICTURE as specified?
REAL None
REF alphanumeric, with length L
RPOW None
SMALLINT PICTURE S9(SPI) USAGE BINARY, where SPI is
implementation-defined
TIME(T) None
TIMESTAMP(T) None
USER-DEFINED TYPE None

host language.

2Case:

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

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(Pl) USAGE BINARY, where Pl is
implementation-defined
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Table 47—Data type correspondences for Fortran

SQL Data Type

Fortran Data Type

ARRAY

None

ARRAY LOCATOR

NARY LARGE OBJECT (L)
INARY LARGE OBJECT LOCATOR
OOLEAN

W O W W

ARACTER LARGE OBJECT (L)

ARACTER LARGE OBJECT
CATOR

ARACTER VARYING (L)
TE

CIMAL(P,S)

UBLE PRECISION
OAT(P)

TEGER

TERVAL(Q)
UMERIC(P,S)

TIMESTAMP(T)
ER-DEFINED TYPE
ER-DEFINED TYPE LOCATOR

INTEGER

CHARACTER, with length L
INTEGER

LOGICAL

CHARACTER, with length X!
None

CHARACTER, with length L
CHARACTER, with length L
INTEGER

None

None

None

DOUBLE PRECISION
None

INTEGER

None

None

REAL
CHARACTER, with length L
None

None

None

None

None

INTEGER

host language.

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
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SQL Data Type

MUMPS Data Type

ARRAY None
ARRAY LOCATOR character
NARY LARGE OBJECT (L) character
INARY LARGE OBJECT LOCATOR character

T (L) None

T VARYING (L) None

OLEAN None

ARACTER (L) None
ARACTER LARGE OBJECT (L) character
ARACTER LARGE OBJECT character

CATOR
ARACTER VARYING (L)
TE

CIMAL(P,S)

UBLE PRECISION
OAT(P)

TEGER

TERVAL(Q)
UMERIC(P,S)

TIMESTAMP(T)
ER-DEFINED TYPE
ER-DEFINED TYPE LOCATOR

character with maximum length L
None
character:
None
None
tharacter
None
character
character
character
None
None
None
None
None

character
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Table 49—Data type correspondences for Pascal

SQL Data Type Pascal Data Type

ARRAY None

ARRAY LOCATOR INTEGER

BIT(L),1<L<B! CHAR

BIT (L), B* <L PACKED ARRAY[LB'] OF CHAR
BIT VARYING (L) None

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

BINARY LARGE OBJECT LOCATOR INTEGER
OLEAN BOOLEAN

ARACTER (1) CHAR

ARACTER (L), L > 1 PACKED ARRAYI[1..L] OF €HAR
ARACTER LARGE OBJECT (L), L > PACKED ARRAY[L-L]JLOF CHAR

ARACTER LARGE OBJECT INTEGER
CATOR

ARACTER VARYING (L) None
TE Nong

CIMAL(P,S) None
UBLE PRECISION None
FLOAT(P) None
INTEGER INTEGER
INTERVAL(Q) None
UMERIC(P,S) None
REAL REAL
REF, L>1 PACKED ARRAY[1..L] OF CHAR
RpPOW 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

S

QL Data Type

PL/I Data Type

ARRAY
ARRAY LOCATOR

T

None

NARY LARGE OBJECT (L)
INARY LARGE OBJECT LOCATOR
T (L)

T VARYING (L)

OLEAN

ARACTER (L)

ARACTER LARGE OBJECT (L)

ARACTER LARGE OBJECT
CATOR

ARACTER VARYING (L)
TE

CIMAL(P,S)

UBLE PRECISION
OAT(P)

TEGER

TERVAL(Q)
UMERIC(P,S)

MESTAMPI(T)
ER-DEFINED TYPE LOCATOR
ER-DEFINED TYPE

FIXED BINARY(PI), where PI1 is implementation-defined
CHARACTER VARYING(L)

FIXED BINARY(PI), where PI1 is implementation-defined
BIT(L)

BIT VARYING (L)

BIT(1)

CHARACTER(L)

CHARACTER VARYING(L)

FIXED BINARY(PI), whiere Pl is implementation-defined

CHARACTER VARYING(L)

None

FIXED DECIMAL(P,S)

None

FLOAT BINARY (P)

FIXED BINARY(PI), where PI is implementation-defined
None

None

None

CHARACTER VARYING (L)

None

FIXED BINARY(SPI), where SPI is implementation-defineg
None

None

None

FIXED BINARY(PI), where PI is implementation-defined
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Suk
ual

Fon
the
fun

6.]

Fu

Allgcate an SQL-connection and assign a handle to it.

De

Al

Ge
1)

2)

CLI routines in alphabetical order.

convenience, the variable <CLI name prefix> is omitted and the <CLI generic name> is useg
descriptions. For presentation purposes (and purely arbitrarily), the routines(are presented
ctions rather than as procedures.

| AllocConnect

nction

finition

ocConnect (

Envi r onnent Handl e I'N | NTEGER,
Connect i onHandl e aut | NTEGER )
RETURNS SMALLI NT

neral Rules
Let EH be the value of EnvironmentHandle.

AllocHandle is implicitly (invoked with HandleType indicating CONNECTION HANDLE, wit
EH as the value of InputHandle and with ConnectionHandle as OutputHandle.

clause 5.1, “<CLI routine>", defines a generic CLI routine. This Subclause describes the)indiyid-

for
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6.2 AllocEnv

Function

All(l)cate an SQL-environment and assign a handle to it.

Ddgfinition

Al ljocEnv (
Envi r onnent Handl e ouT I NTEGER )
RETURNS SMALLI NT

Gdneral Rules

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

Function
AIIJ)cate a resource and assign a handle to it.
Ddfinition
Al ljocHandl e (
Handl eType IN SMVALLI NT,
I nput Handl e I N | NTEGER,
Qut put Handl e (0V)) | NTEGER )
RETURNS SMALLI NT
General Rules
1) |Let HT be the value of HandleType and let IH be the value-0f InputHandle.
2) [If HT is not one of the code values in Table 13, “Codes:used for handle types”, then an excep
condition is raised: CLI-specific condition — invalidéhandle.
3) |Case:

a) If HT indicates ENVIRONMENT HANDLE, then:

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

ii) Case:

1) If the memory requirements to manage an SQL-environment cannot be satisfied
then OadtputHandle is set to zero and an exception condition is raised: CLI-speci
condition — memory allocation error.

NOTE 13 — No diagnostic information is generated in this case as there is no valid en
ronment handle that can be used in order to obtain diagnostic information.

2)” If the resources to manage an SQL-environment cannot be allocated for implemen
defined reasons, then an implementation-defined exception condition is raised.
A skeleton SQL-environment is allocated and is assigned a unique value that is

fion

[

—

ic

tation-

+ (- Py P 1
reuarrecu mr uutputriariaice.

3) Otherwise, the resources to manage an SQL-environment are allocated and are
referred to as an allocated SQL-environment. The allocated SQL-environment is
assigned a unique value that is returned in OutputHandle.

b) If HT indicates CONNECTION HANDLE, then:

i) If IH does not identify an allocated SQL-environment or if it identifies an allocated

skeleton SQL-environment, then OutputHandle is set to zero and an exception condition

is raised: CLI-specific condition — invalid handle.

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

SQL/CLI routines

111


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

ISO/IEC 9075-3:1999 (E)

©ISO/IEC

6.3 AllocHandle

iii) The diagnostics area associated with E is emptied.

iv) If the maximum number of SQL-connections that can be allocated at one time has

already been reached, then OutputHandle is set to zero and an exception condition is
ratlcod- Cl 1l cnncafic conAitr o Lbiaat o niimahoy Af handlnc Avonn dad

c)

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

iv) If there is no established-SQL-connection associated with C, then OutputHandle is spt

vi) If ECds)not the current SQL-connection, then the General Rules of Subclause 5.3,

vii)«“the memory requirements to manage an SQL-statement cannot be satisfied, then

ToroSCU— o SPCTIme—CoTTaTTroTT HAH R RHRBEF B R ReHESEXEeeata:

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-specif
condition — memory allocation error.

ic

2) If the resources to manage an SQL-connection cannot be allocated for implementdtion-

defined reasons, then OutputHandle is set to zero and an imiplementation-definef
exception condition is raised.

3) Otherwise, the resources to manage an SQL-connection are allocated and are re{
ferred to as an allocated SQL-connection. The allocated SQL-connection is associgted
with E and is assigned a unique value that is returned in OutputHandle.

If HT indicates STATEMENT HANDLE, then:

i) If IH does not identify an allocated SQL-cannection, then OutputHandle is set to zero
and an exception condition is raised: CLi:specific condition — invalid handle.

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

to zero and an exception“eondition is raised: connection exception — connection does hot
exist. Otherwise, let EC be the established SQL-connection associated with C.

v) If the maximuni pumber of SQL-statements 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.

“Implicit set connection”, are applied to EC as the dormant SQL-connection.

OutputHandle is set to zero and an exception condition is raised: CLI-specific condit{on
— memory allocation error.

viii) If the resources to manage an SQL-statement cannot be allocated for implementation-

112

defined reasons, then OutputHandle is set to zero and an implementation-defined
exception condition is raised.

iX) 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.

xX) 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

dle

xi)

i)

i)
iii)

iv)

Vi)

vii)

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

The automatically allocated application parameter descriptor becomes:the current aj

plication parameter descriptor for the allocated SQL-statement and ;the automatically

allocated application row descriptor becomes the current application row descriptor f
the allocated SQL-statement.

d) If HT indicates DESCRIPTOR HANDLE, then:

If IH does not identify an allocated SQL-connection.then OutputHandle is set to zer
and an exception condition is raised: CLI-specific-condition — invalid handle.

Let C be the allocated SQL-connection identified by IH.
The diagnostics area associated with C iscemptied.

If there is no established SQL-conneg¢tion associated with C, then OutputHandle is §
to zero and an exception condition.is raised: connection exception — connection does
exist. Otherwise, let EC be the.éstablished SQL-connection associated with C.

If the maximum number of'CLI descriptor areas that can be allocated at one time has

already been reached, then OutputHandle is set to zero and an exception condition i
raised: CLI-specific condition — limit on number of handles exceeded.

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

Case:

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

TIC.
||
5 in

et
not

S

—

ic

2) If the resources to manage a CLI descriptor area cannot be allocated for impIemethation—

defined reasons, then OutputHandle is set to zero and an implementation-define

exception condition is raised.

3) Otherwise, the resources to manage a CLI descriptor area are allocated and are

referred to as an allocated CLI descriptor area. The allocated CLI descriptor area is
associated with C and is assigned a unique value that is returned in OutputHandle.

The ALLOC_TYPE field of the allocated CLI descriptor area is set to indicate US
Other fields of the allocated CLI descriptor area are set to the default values for

ER.
an

ARD specified in Table 23, “SQL/CLI descriptor field default values”. Fields in the

CLI item descriptor areas not set to a default value are initially undefined.
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6.4 AllocStmt

Fu

nction

AII(l)cate an SQL-statement and assign a handle to it.

De

Al

Gse
1)
2)

finition
ocSt mt (
Connect i onHandl e I'N | NTEGER,

St at enent Handl e (08)) | NTEGER )
RETURNS SMALLI NT

neral Rules
Let CH be the value of ConnectionHandle.

AllocHandle is implicitly invoked with HandleType indicating STATEMENT HANDLE, with
as the value of InputHandle, and with StatementHandle as OutputHandle.
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6.5 BindCol

Function

Degcribe a target specification or array of target specifications.

Ddfinition

Bi njdCol (

St at enent Handl e I'N I NTEGER,
Col utmNunber 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,
StrLen_or_Ind DEFQUT | NTEGER )
RETURNS SMALLI NT

General Rules

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

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

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

4) |Let CN be the value of ColumnNumber.

5) |If CN is less than 1 (one), then @n‘exception condition is raised: dynamic SQL error — invali
descriptor index.

6) [If CN is greater than N,.then
Case:

a) If the memory, requirements to manage the larger ARD cannot be satisfied, then an excs
tion condition is raised: CLI-specific condition — memory allocation error.

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

7) |Let<TT be the value of TargetType.

8) 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.

9) 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)

b) TT is one of the code values in Table 8, “Codes used for application data types in SQL/CLI

C

”
1

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.

Lot Rl _bhao tha valiin of DAyl Aot
T DO ot oIt varot U Do rc e gt

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

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

If an exception condition is raised in any of the following General Rules, then"the TYPE,
OCTET_LENGTH, LENGTH, DATA_POINTER, INDICATOR_POINTER{ and OCTET_

LENGTH_POINTER fields of IDA are set to implementation-dependent values and the valug¢ of

COUNT for ARD is unchanged.
The data type of the <target specification> described by IDA is Set'to TT.

The length in octets of the <target specification> described-by. IDA is set to BL.

The length in characters or positions of the <target spécification> described by IDA is set to [the

maximum number of characters or positions that may.be represented by the data type TT.

The address of the host variable or array of host\variables that is to receive a value or valugs
for the <target specification> or <target specification>s described by IDA is set to the addresp
TargetValue. If TargetValue is a null pointerythen the address is set to 0 (zero).

The address of the <indicator variablex>or array of <indicator variable>s associated with th
host variable or host variables addressed by the DATA POINTER field of IDA is set to the
address of StrLen_or_Ind.

1”2

The address of the host vatiaklé or array of host variables that is to receive the returned length
(in characters) of the <target specification> or <target specification>s described by IDA is set to

the address of StrLen_ar)lInd.

Restrictions on thé-differences allowed between ARD and IRD are implementation-defined,

except as specified in the General Rules of Subclause 5.8, “Implicit FETCH USING clause”, and

the General Rules of Subclause 6.30, “GetData”.
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Function

Deg
Deg

Bi n|

Geg
1)
2)
3)

4)

5)

6)
7)

8)

cribe a dynamic parameter specification and its value.

finition

dPar anet er (

St at enent Handl e I'N I NTEGER,
Par anmet er Nunber I N SMALLI NT,
I nput Qut put Mode I'N SMVALLI NT,
Val ueType I'N SMVALLI NT,
Par anet er Type I'N SMALLI NT,
Col umSi ze I'N | NTEGER,
Decinmal Digits I'N SMVALLI NT,
Par anet er Val ue DEF ANY,
Buf f er Lengt h IN I NTEGER,
StrlLen_or_Ind DEF | NTEGER )

RETURNS SMALLI NT

neral Rules
Let S be the allocated SQL-statement identified by StatementHandle.
Let HV be the value of the handle of the.current application parameter descriptor for S.

Let APD be the allocated CLI descriptor area identified by HV and let N2 be the value of th
TOP_LEVEL_COUNT field of APD.

Let PN be the value of ParameterNumber.

descriptor index.
Let IOM be the®alue of InputOutputMode.

If IOM is notone of the code values in Table 11, “Codes associated with <parameter mode>
SQL/CLI then an exception condition is raised: CLI-specific condition — invalid parametel
mode.

Let'VT be the value of ValueType.

If PN is less than 1 (ong); then an exception condition is raised: dynamic SQL error — invali

9)

10)

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

ISO/IEC 9075-3:1999 (E)

ter

@D

n

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
application data types in SQL/CLI".

for
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11)

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.

Lot DT ba thao vyaliin Af DoyrarmantarTh inn

12)

13)

14)

15)

16)
17)

18)

CCTT ot orevoraC~ o T arar e tCT Ty Pcs

If

exception condition is raised: CLI-specific condition — invalid data type.

PT is not one of the code values in Table 37, “Codes used for concise data types”, thenZan

Let IPD be the implementation parameter descriptor associated with S and let N1ybe the value

of

If

Case:

a)

b)

If

Case:

a)

b)

Let IDAL be the item descriptor area of IPD specified by PN.

Let CS be the value of CglumnSize, let DD be the value of DecimalDigits, and let BL be thé
value of BufferLength:

Case:

a)

the TOP_LEVEL_COUNT field of IPD.

PN is greater than N1, then

If the memory requirements to manage the larger IPD cannot'be satisfied, then an exception
condition is raised: CLI-specific condition — memory allocation error.

Otherwise, the TOP_LEVEL_COUNT field of IPD is sét to PN and the COUNT field of APD
is incremented by 1 (one).

PN is greater than N2, then

If the memory requirements to manage.the larger APD cannot be satisfied, then an excelp-
tion condition is raised: CLI-specific-condition — memory allocation error.

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

If PT is‘one of the values listed in Table 38, “Codes used with concise datetime data typefs in
SQL/ekI”, then:

i)~The data type of the <dynamic parameter specification> described by IDAL is set to
a code shown in the Data Type Code column of Table 38, “Codes used with concise
datetime data types in SQI /CI1 1" indicating the concise data type code

118

ii) The datetime interval code of the <dynamic parameter specification> described by IDA1
is set to a code shown in the Datetime Interval Code column in Table 38, “Codes used
with concise datetime data types in SQL/CLI", indicating the concise data type code.

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

iv) 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

SOl /L1’ _thaon:
A4 = A~d = mraa i e n

i) The data type of the <dynamic parameter specification> described by IDA1 is setto p
code shown in the Data Type Code column of Table 39, “Codes used with concise intefval
data types in SQL/CLI", indicating the concise data type code.

ii) The datetime interval code of the <dynamic parameter specification> described by IQA1
is set to a code shown in the Datetime Interval Code column in TableJ39, “Codes usqd
with concise interval data types in SQL/CLI", indicating the coneise/data type code. | et
DIC be that code.

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

iv) Let LS be O (zero).

v) If IOM is PARAM MODE IN or PARAM MODE\INOUT, ParameterValue is not a 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.L)

3) If FC is <plus sign> or<minus sign>, then let LS be 1 (one).
vi) Case:

1) If DIC indicatess SECOND, DAY TO SECOND, HOUR TO SECOND, or MINUTE|TO
SECOND,_theh 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 zero
othepwise, let DP be one.

2) 0Otherwise, the interval fractional seconds precision of the <dynamic parameter
specification> described by IDAL is set to zero.

vii)_\Case:

1) If DIC indicates YEAR TO MONTH, DAY TO HOUR, HOUR TO MINUTE or
MINUTE TO SECOND, then let IL be .

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)

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.

ii) If PT indicates a character string type, then the length (in characters) of the «dynanic

parameter specification> described by IDAL1 is set to CS.

iii) If PT indicates a bit type, then the length (in bits) of the <dynamic parameter specifica-
tion> described by IDAL is set to CS.

iv) If PT indicates a numeric type, then the precision of the <dynamic parameter specififa-
tion> described by IDAL is set to CS.

v) If PT indicates a numeric type, then the scale of the <dynamic parameter specificatign>
described by IDAL1 is set to DD.

Let IDA2 be the item descriptor area of APD specified by PN.
If an exception condition is raised in any of the followirg General Rules, then:

a) The TYPE, LENGTH, PRECISION, and SCALE fields of IDA1 are set to implementatio
dependent values and the values of the TOP _LEVEL_COUNT and COUNT fields of IPD|are
unchanged.

=
[

b) The TYPE, DATA_POINTER, INDICATOR_POINTER, and OCTET_LENGTH_POINTER
fields of IDA2 are set to implementation-dependent values and the values of the TOP_
LEVEL_COUNT and COUNT-fields of APD are unchanged.

The parameter mode of the <dynamic parameter specification> described by IDA2 is set to IOM.

The data type of the,<dyhamic parameter specification> described by IDA2 is set to VT.

The address of the.host variable that is to provide a value for the <dynamic parameter specifi-
cation> valuedescribed by IDAZ2 is set to the address of ParameterValue. If ParameterValuq is
a null pointer~then the address is set to O (zero).

The address of the <indicator variable> associated with the host variable addressed by the
DATA-POINTER field of IDAZ2 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

EC

Att
De

Can|

Ge
1)
2)

cel (

Case:

)
i)
iii)

iv)

v)

Vi)

vii)

empt to cancel execution of a CLI routine.

finition

StatenentHandle IN | NTEGER )
RETURNS SMALLI NT

neral Rules

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

a) If there is a CLI routine concurrently operating on.S, then:

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 SQL
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-spe(
condition — server-declined the cancellation request.

If SS accepts-the“cancellation request, then a completion condition is raised: success
completiony

NOTE 14 Acceptance of the request does not guarantee that the execution of RN will be
canceled.

If-SS succeeds in canceling the execution of RN, then an exception condition is raiseg
RN: CLI-specific condition — operation canceled.

NOTE 15 — Canceling the execution of RN does not destroy any diagnostic information alre
generated by its execution.

ific

ul

for

ady

NOTE T6 — The method of passing control between concurrently operating programs Is impleme
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

Clope a cursor.

Ddgfinition

Cl oseCursor (
St at enent Handl e IN I NTEGER )
RETURNS SMALLI NT

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

2) |If there is no executed statement associated with S, thensan exception condition is raised:
CLI-specific condition — function sequence error.

3) |Case:

a) If there is no open cursor associated with Sythen an exception condition is raised: invaljd
cursor state.

b) Otherwise:

i) The open cursor associated with S is placed in the closed state and its copy of the select
source is destroyed.

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

Function

Get a column attribute.

Ddfinition

ColAttribute (
St at enent Handl e I'N | NTEGER,
Col utmNunber I N SMALLI NT,
Fieldldentifier I'N SMALLI NT,
CharacterAttribute OUT CHARACTER(L),
Buf f er Lengt h IN  SMALLI NT,
StringlLength QUT SMALLI NT,
Nureri cAttri bute QUT | NTEGER )
RETURNS SMALLI NT

where L is the value of BufferLength and has a maximum value equal to the implementation-

defined maximum length of a variable-length character string.

Ge
1)

2)

3)

4)
5)

6)

7

8)

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

If there is no prepared or executed statement associated with S, then an exception condition
raised: CLI-specific condition — function’sequence error.

Let IRD be the implementation #0w descriptor associated with S and let N be the value of t
TOP_LEVEL_COUNT field of IRD.

Let FI be the value of Fieldldentifier.

If FI is not one of the\code values in Table 20, “Codes used for descriptor fields”, then an
exception conditior’is raised: CLI-specific condition — invalid descriptor field identifier.

Let CN be thelvalue of ColumnNumber.

Let TYPE be the value of the Type column in the row of Table 20, “Codes used for descripto
fields”, ‘that contains FI.

Let\EDT be the value of the Data Type column in the row of Table 6, “Fields in SQL/CLI ro

S

=

and parameter descriptor areas”. whose Field column contains the value of the Field colum

n

9)

the row of Table 20, “Codes used for descriptor fields”, that contains FI.

If TYPE is 'ITEM’, then:

a) If N is zero, then an exception condition is raised: dynamic SQL error — prepared statement

not a cursor specification.

b) 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,

rachnoetivalbs for 1NA
TCoPCTTIveTY,—TOT— TO7\,

10) [If TYPE is 'HEADER’, then:

a) If CN is less than 1 (one), then an exception condition is raised: dynamic SQL ‘error —
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 thé\CN-th descriptor area for wihich
LEVEL is 0 (zero).

Case:

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

GetDescField ( DH, RI, FI,
Character At tribute, BufferLength, StringLength )

b) Otherwise,
Case:
i) If FI indicates TYPE, then:

1) If DT indicates a <datetime type>, then NumericAttribute is set to the concise cqde
value corresponding to the datetime interval code value DIC as defined in Table #0,
“ConCise codes used with datetime data types in SQL/CLI".

2) DT indicates INTERVAL, then NumericAttribute is set to the concise code valjie
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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Function

Rellurn a result set that contains a list of the privileges held on the columns whose names adher

the

of the connected data source.
Definition

Col

wh

NameLength3, and NameLength4, respectively and each of L1, L2, L3, and L4 has a maximum
le equal to the implementation-defined maXimum length of a variable-length character string.

Gdneral Rules

val

requested pattern or patterns within a single specified table stored in the information sghen

umPri vi |l eges (

St at enent Handl e I N | NTEGER,

Cat al ogNane I'N CHARACTER(L1),
NarmelLengt hl IN SMALLI NT,
SchenmaNane IN CHARACTER(L2),
NarmelLengt h2 IN SMALLI NT,

Tabl eNanme I'N CHARACTER( L3) ,
NarmelLengt h3 IN SMALLI NT,

Col ummNane I'N CHARACTER( L4) ,
NarrelLengt h4 I'N SMALLI NT )

RETURNS SMALLI NT

bre L1, L2, L3, and L4 are determined by the values of NameLengthl, NameLength2,

e to
as

n

1) |Let S be the allocated SQL-statement identified by StatementHandle.
2) [If an 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-server
that connection.
5) |Let COLUMN_PRIVILEGES QUERY be a table, with the definition:
CREATE TABLE COLUMN_PRI VI LEGES QUERY (
JABLE CAT CHARACTER VARYI N 128),
TABLE_SCHEM CHARACTER VARYI NG(128) NOT NULL,
TABCE_NWAVE CHARACTER VARYI NG(128)NOT NUOCL;
COLUMN_NANE 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 NG 3) )
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EC

6) COLUMN_PRIVILEGES_QUERY contains a row for each privilege in SS’s Information Schema

7

8)

9)

10)

COLUMN_PRIVILEGES view where:

a) Let SUP be the value of Supported that is returned by the execution of GetFeaturelnfo

h EFonatiirahina — 'CEATLIDE ~nA Tandienld — 1r~n/|1’ nnnnnnnnn dina +0 tha foantiien

At
WHHR \,ulul\,lyv\, T /T o= oo - coctorcTa A = \vulluul.lullullls O Cric— IcocaT

“Information Schema metadata constrainted by privileges”).
b) Case:

i) If the value of SUP is 1 (one), then COLUMN_PRIVILEGES QUERY contains a row
each privilege in SS’s Information Schema COLUMN_PRIVILEGES view.

ii) Otherwise, COLUMN_PRIVILEGES_ QUERY contains a row for,each privilege in SS

Information Schema COLUMN_PRIVILEGES view that meets:implementation-defing

authorization criteria.
For each row of COLUMN_PRIVILEGES QUERY:

a) If the implementation does not support catalog namesthen TABLE_CAT is the null val
otherwise, the value of TABLE_CAT in COLUMN_PRIVILEGES_ QUERY is the value of
TABLE_CATALOG column in the COLUMN_PRINVALEGES view in the information sche

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 in"the COLUMN_PRIVILEGES view.

e) The value of GRANTORIn COLUMN_PRIVILEGES_QUERY is the value of the GRANT
column in the COLUMN_PRIVILEGES view.

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

g) The valugeof PRIVILEGE in COLUMN_PRIVILEGES_QUERY is the value of the
PRIVNEEGE_TYPE column in the COLUMN_PRIVILEGES view.

h) ,The value of IS_GRANTABLE in COLUMN_PRIVILEGES_QUERY is the value of the I3
GRANTABLE column in the COLUMN_PRIVILEGES view.

for

S

he;
the
ma.

OR

EE

o
|

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.

128 Call-Level Interface (SQL/CLI)


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

©ISO/IEC ISO/IEC 9075-3:1999 (E)

11)

12)

13)

14)

15)

16)

6.10 ColumnPrivileges

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

If TableName is a null pointer, then an exception condition is raised: CLI-specific condition —

diico of Aull ~ointny

H=YWZ-Y H : H
TV oSt oo POttt

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. If ColumnName (s a
null pointer, then NL4 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 numberof octets of CatalogName
that precede the implementation-defined null character that tekminates a C character strjing.

¢) Otherwise, an exception condition is raised: CLI-specifie‘condition — invalid string length
or buffer length.

Let CATVAL be the first L octets of CatalogName.
Case:
a) If NL2 is not negative, then let L be NLZ,

b) If NL2 indicates NULL TERMINATED, then let L be the number of octets of SchemaNajme
that precede the implementation-defined null character that terminates a C character strjing.

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

Let SCHVAL be the first L octets of SchemaName.
Case:
a) If NL3 is_fot negative, then let L be NL3.

b) If NL3\indicates NULL TERMINATED, then let L be the number of octets of TableNam
that\precede the implementation-defined null character that terminates a C character string.

D

c)~ Otherwise an exception condition is raised: Cl l-specific condition — invalid string length

or buffer length.
Let TBLVAL be the first L octets of TableName.

Case:
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 character string.
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17)

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

or buffer length.

Let COLVAL be the first L octets of ColumnName.

Case:

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 FOR 1) ="’ andif SUBSTRI NG( TRI M CATVAL)
FROMCHAR LENGTH( TRI M CATVAL)) FOR 1) =%’ (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

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 SUBSTRI NG TRI M SCHVAL)
FROM CHAR _LENGTH( TRI M SCHVAL)) FOR1) ="'"", then let TEMPSTR be the value
obtained from evaluating:

a) SUBSTRI NG TRI M SCHVAL) FROM?2
FOR CHAR LENGTH( TRI M SCHVAL) ) - 2)

and let SCHSTR he the character ctring:

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 TRI M TBLVAL) FROM1 FOR1) ="' "' and if SUBSTRI N& TRl M TBLVAL)
FROMCHAR_LENGTH( TRI M TBLVAL)) FOR1) ='"', then let TEMPSTR be the value
sbtatred-fromevaluating:

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
iv) Case:

1) If the value of NL4 is zero, then let COLSTR be & zero-length string.

2) Otherwise,
Case:

A) If SUBSTRI NG TRI M COLVAL) FROMAINFOR 1) ="' and if SUBSTRI NG TRI M COLVAL)
FROM CHAR_LENGTH( TRI M COLVAL) ) FOR 1) ='"", then let TEMPSTR be the value
obtained from evaluating:

SUBSTRI NG( TRI M COLVAL) FROM 2
FOR CHAR_LENGTH( TRFM COLVAL)) - 2)

and let COLSTR-bée the character string:
COLUMN_NAME = ' TEMPSTR

B) Otherwise, let COLSTR be the character string:
UPPER( COLUMN_NAME) = UPPER(’ COLVAL’)

b) Otherwise,

i) Let SPC be the Code value from Table 28, “Codes and data types for implementation
information”, that corresponds to the Information Type SEARCH PATTERN ESCAPEK in

that same table.

-

ii) Let ESC be the value of InfoValue that is returned by the execution of Getlnfo() wit]
the value of InfnTypp set to SPC

iii) If the value of NL1 is zero, then let CATSTR be a zero-length string; otherwise, let
CATSTR be the character string:

TABLE_CAT ="' CATVAL' AND

iv) If the value of NL2 is zero, then let SCHSTR be a zero-length string; otherwise, let
SCHSTR be the character string:

TABLE_SCHEM= " SCHVAL' AND
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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, def
COLSTR be the character string:

COLUMN_NAME LI KE* COLVAL' ESCAPE ' ESC AND

18) |Let PRED be the result of evaluating:
CATSTR|]| " ' || SCHSTR|| "’ || TBLSTR|| * ' || COLSTR|]| "’ || 1=1

19) |Let STMT be the character string:

SELECT *

FROM COLUMN_PRI VI LEGES_QUERY

WHERE PRED

ORDER BY TABLE_CAT, TABLE _SCHEM TABLE_NAME, CERUMN NAME, PRI VI LEGE

20) |ExecDirect is implicitly invoked with S as the value, of StatementHandle, STMT as the valu
StatementText, and the length of STMT as the value“of TextLength.

17
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6.11 Columns

Function

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

Dgfinition

Col ums (
St at enent Handl e I N | NTEGER,
Cat al ogNane I'N CHARACTER(L1),
NarmelLengt hl I'N SMALLI NT,
SchenmaNane I'N CHARACTER(L2) ,
NarreLengt h2 I'N SMALLI NT,
Tabl eNanme I'N CHARACTER( L3),
NarmeLengt h3 I N SMALLI NT,
Col ummNane I'N CHARACTER( L4) ,
NameLengt h4 I'N SMALLI NT )

RETURNS SMALLI NT

where L1, L2, L3, and L4 are determined by the valdés of NamelLengthl, NamelLength2,

NamelLength3, and NamelLength4, respectively, and-éach of L1, L2, L3, and L4 has a maximun
valyue equal to the implementation-defined maximum length of a variable-length character string.

Gdneral Rules

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

2) [If an open cursor is associated with 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-server qn

that connection,

5) |Let COLUMNS” QUERY be a table, with the definition:

CREATE TABLE) COLUMNS QUERY (

TABLE_CAT CHARACTER VARYI NG( 128),
TABLE_SCHEM CHARACTER VARYI NG(128) NOT NULL,
TABLE_NAME CHARACTER VARYI NG(128) NOT NULL,
COEUMNEINAVE CHARACHERVARI-NS28—NSFNJH
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,

NUM_PREC_RADI X SMALLI NT,

NULLABLE SMALLI NT NOT NULL,
REMARKS CHARACTER VARYI NG( 254) ,
COLUMN_DEF CHARACTER VARYI NG( 254) ,

SQL_DATA TYPE
SQL_DATETI ME_SUB

CHAR OCTET_LENGTH

ORDI NAL_PGSI TI ON
I'S_ NULLABLE

SMALLI NT NOT NULL,

| NTEGER,

| NTEGER,

| NTEGER NOT NULL,
CHARACTER VARYI NG( 254) ,
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CHAR SET_CAT CHARACTER VARYI NG(128) ,
CHAR _SET_SCHEM CHARACTER VARYI NG(128) ,
CHAR_SET_NAME CHARACTER VARYI NG(128) ,
COLLATI ON_CAT CHARACTER VARYI NG( 128) ,
COLLATI ON_SCHEM  CHARACTER VARYI NG 128),
COLLATT UN_NAVE CHARACLTER VARYI NA 1Z0o),
UDT_CAT CHARACTER VARYI NG( 128) ,
UDT_SCHEM CHARACTER VARYI NG( 128) ,
UDT_NAVE CHARACTER VARYI NG(128) ,
DOMVAI 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 VARYI NG( 128) ,
SCOPE_NAMVE CHARACTER VARYI NG(128) ,
MAX_CARDI NALI TY | NTEGER

DTD_I DENTI FI ER CHARACTER VARYI NG( 128) ,
|' S SELF_REF CHARACTER VARYI NG( 128) ,

6)

7

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

COLUMNS_QUERY contains a row for each columnidescribed by SS’s Information Schema
COLUMNS 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 COLUMNS_QUERY contains a row for each row
describing a column.in SS’s Information Schema COLUMNS view.

ii) Otherwise, COLUMNS_QUERY contains a row for each row describing a column in $S’s

Information Schema COLUMNS view that meets implementation-defined authorizat|on
criteria.

For each row.of COLUMNS_ QUERY:;

a) Thewalue of TABLE_CAT in COLUMNS_QUERY is the value of the TABLE_CATALOG
columh in the COLUMNS view. If SS does not support catalog names, then TABLE_CAT i
setto the null value.

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

vcod for conoicn Adata tvnac?” that mantohnc thon tntnem ol cnanifing 1+l INITEEDN /AL

)
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TYPE column in the COLUMNS view.

ii) Otherwise, the value of DATA _TYPE in COLUMNS_QUERY is the appropriate.’Cod
from Table 37, “Codes used for concise data types”, that matches the value 'spécified
the DATA_TYPE column in the COLUMNS view.

The value of TYPE_NAME in COLUMNS_QUERY is an implementation=defined value t
is the character string by which the data type is known at the data source.

The value of COLUMN_SIZE in COLUMNS_QUERY is

Case:

i) If the value of DATA_TYPE in the COLUMNS view‘is 'CHARACTER’, 'CHARACTE}
VARYING’, 'CHARACTER LARGE OBJECT’, or/BINARY LARGE OBJECT, then
the value is that of the CHARACTER_MAXIMUM_LENGTH in the same row of the
COLUMNS view.

ii) If the value of DATA_TYPE in the COLUMNS view is 'BIT or '‘BIT VARYING’, then
the value is that of the CHARACTER<:MAXIMUM_LENGTH in the same row of the
COLUMNS view.

iii) 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 thg
COLUMNS view.

iv) If the value of DATAYTYPE in the COLUMNS view is 'SMALLINT', 'INTEGER’, 'RE
'DOUBLE PRECISION’, or 'FLOAT', then the value is implementation-defined.

v) If the value o DATA_TYPE in the COLUMNS view is 'DATE’, 'TIME', TIMESTAMH
TIME WITH TIME ZONE’, or ' TIMESTAMP WITH TIME ZONE’, then the value of
COLUMN, SIZE is that determined by Syntax Rule 33), in Subclause 6.1, "<data typ
in ISO/EC 9075-2, where the value of <time fractional seconds precision> is the val
of the DATETIME_PRECISION column in the same row of the COLUMNS view.

vi)<-M"the value of DATA_TYPE in the COLUMNS view is 'INTERVAL’, then the value g
COLUMN_SIZE is that determined by the General Rules of Subclause 10.1, "<intery
qualifier>", in ISO/IEC 9075-2, where:

117
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1) The value of <interval qualifier> is the value of the INTERVAL_TYPE column in
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.

the

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.
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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

EC

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

)

k)

oHtermmimator:

The value of DECIMAL_DIGITS in COLUMNS_QUERY is

Case:

i) If the value of DATA_TYPE in the COLUMNS view is one of 'DATE,ITIME’,
"TIMESTAMP’, ' TIME WITH TIME ZONE’, or TIMESTAMP WITH TIME ZONE’, th
the value of DECIMAL_DIGITS in COLUMNS_QUERY is the valGeof the DATETIM
PRECISION column in the COLUMNS view.

ii) If the value of DATA_TYPE in the COLUMNS view is onefof"DECIMAL’, 'INTEGER
'NUMERIC’, or 'SMALLINT’, then the value of DECIMAL:DIGITS in COLUMNS_
QUERY is the value of the NUMERIC_SCALE column ‘in the COLUMNS view.

iii) Otherwise, the value of DECIMAL_DIGITS in COLUMNS_QUERY is the null value.

The value of NUM_PREC_RADIX in COLUMNS-\QUERY is the value of the NUMERIC|

PRECISION_RADIX column in the COLUMNS view.

If the value of the IS NULLABLE columniin the COLUMNS view is 'NO’, then the vald
of NULLABLE in COLUMNS_QUERY..issset to the appropriate 'Code’ for NO NULLS ir
Table 26, “Miscellaneous codes used_in“CLI"; otherwise it is set to the appropriate 'Code’
NULLABLE from Table 26, “MiscelNaneous codes used in CLI".

The value of REMARKS in COEUMNS_QUERY is an implementation-defined descriptio
the column.

The value of COLUMNDEF in COLUMNS_QUERY is the value of the COLUMN_
DEFAULT column in the COLUMNS view.

The value of SQL"DATETIME_SUB in COLUMNS_QUERY is determined by the value
the DATA_TYPE column in the same row of the COLUMNS view.

Case:

i) Jf the value of DATA_TYPE in the COLUMNS view is the appropriate 'Code’ for the
any of the data types 'DATE’, 'TIME’, ' TIMESTAMP’, 'TIME WITH TIME ZONE’, or
"TIMESTAMP WITH TIME ZONE’ from Table 37, “Codes used for concise data types

en
E_

for

n of

Df

for

then the value is the matching 'Datetime Interval Code’ from Table 37, “Codes used

concise data types”.

ii) If the value of DATA _TYPE in the COLUMNS view is the appropriate 'Code’ for any
the INTERVAL data types from Table 37, “Codes used for concise data types”, then t

of
he

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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a)
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The value of ORDINAL_POSITION in COLUMNS_QUERY is the value of the ORDINAL _
POSITION column in the COLUMNS view.

The value of IS NULLABLE in COLUMNS_QUERY is the value of the IS NULLABLE

ntha CcOL LIMDNS v

r

s)

t)

X)

aolimn i LOMAL
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D

The value of SQL_DATA TYPE in COLUMNS_QUERY is determined by the value-ef_th
DATA_TYPE column in the same row of the COLUMNS view.

Case:

i) If the value of DATA_TYPE in the COLUMNS view is the appropriate’’Code’ for
any of the data types 'DATE’, 'TIME’, ' TIMESTAMP’, 'TIME WITH TIME ZONE’, or
"TIMESTAMP WITH TIME ZONE’, from Table 37, “Codes used $or concise data typep”,
then the value is the matching 'Code’ from Table 7, “Codes uged for implementation data
types in SQL/CLI".

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 'Code’ from Table 7, “Codes)used for implementation data typef in
SQL/CLI".

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

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

The value of CHAR_SET_SCHEM-in COLUMNS_QUERY is the value of the CHARACTER
SET_SCHEMA column in the \COLUMNS view.

The value of CHAR_SET.NAME in COLUMNS_QUERY is the value of the CHARACTER
SET_NAME column in"the COLUMNS view.

The value of COELATION_CAT in COLUMNS_QUERY is the value of the COLLATION[
CATALOG column in the COLUMNS view. If SS does not support catalog names, then
COLLATION-CAT is set to the null value.

The valGeof COLLATION _SCHEM in COLUMNS_QUERY is the value of the COLLATIDN _
SCHEMA column in the COLUMNS view.

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

y)

aa)

bb)

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_DEFINED _
TYPE_NAME column in the COLUMNS view.

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 DOMAIN_CAT
is set to the null value.
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8)

9)

10)

11)

12)

cc) The value of DOMAIN_SCHEM in COLUMNS_QUERY is the value of the DOMAIN_

dd)

SCHEMA column in the COLUMNS view.

ntha COL LINNC 10

EC

The value of DOMAIN_NAME in COLUMNS_QUERY is the value of the DOMAIN_NAME

[

aolimn i LOMAL
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be) The value of SCOPE_CAT in COLUMNS_QUERY is the value of the SCOPE_CATALOG
column in the COLUMNS view. If SS does not support catalog names, then SCOPE"CA
set to the null value.

ff) The value of SCOPE_SCHEM in COLUMNS_QUERY is the value of the SEOPE_SCHEI
column in the COLUMNS view.

g) The value of SCOPE_NAME in COLUMNS_QUERY is the value of ‘the SCOPE_NAME
column in the COLUMNS view.

h) The value of MAX_CARDINALITY in COLUMNS_QUERY is the value of the MAXIMUI
CARDINALITY column in the COLUMNS view.

ii) The value of DTD_IDENTIFIER in COLUMNS_QUERY is the value of the DTD_
IDENTIFIER column in the COLUMNS view.

jj) The value of IS_SELF_REF in COLUMNS_QUERY is the value of the IS_SELF_
REFERENCING column in the COLUMNSview.

Let NL1, NL2, NL3, and NL4 be the valueséof NamelLengthl, NameLength2, NamelLength3
and NameLength4, respectively.

Let CATVAL, SCHVAL, TBLVAL, and"COLVAL be the values of CatalogName, SchemaNam§g
TableName, and ColumnName, respectively.

If the METADATA ID attribtite’of S is TRUE, then:

a) If CatalogName is @ null pointer and the value of the CATALOG NAME information tyg
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.

b) If SchemalName is a null pointer, or if TableName is a null pointer, or if ColumnName i
null painter, then an exception condition is raised: CLI-specific condition — invalid use
null¢painter.

If CatalogName is a null pointer, then NL1 is set to zero. If SchemaName is a null pointer,
NL2'is set to zero. If TableName is a null pointer, then NL3 is set to zero. If ColumnName

hen
sa
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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 CatalogName

that precede the implementation-defined null character that terminates a C character str

ing.

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

or buffer length.
Let 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 NI 2 indicates NUI 1 TERMINATED then let | be the number of octets of SchemaName
that precede the implementation-defined null character that terminates a C character Strjing.

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

Let SCHVAL be the first L octets of SchemaName.
14) |Case:
a) If NL3 is not negative, then let L be NL3.

b) If NL3 indicates NULL TERMINATED, then let L be the number of octets of TableNam
that precede the implementation-defined null character that terminates a C character strjing.

D

¢) Otherwise, an exception condition is raised: CL]-specific condition — invalid string length
or buffer length.

Let TBLVAL be the first L octets of TableName.
15) |Case:
a) If NL4 is not negative, then let L be-NL4.

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

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

Let COLVAL be the-first L octets of ColumnName.
16) |Case:

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

i)y Case
H—tf-thevatueof NEHiszerothentet EATSTR beazero-tengthstring:
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

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 SUBSTRI NG( TRI M SCHVAL)
FROMCHAR LENGTH( TRI M SCHVAL)) FOR1) ='"', then'let TEMPSTR be the value

obtained from evaluating:

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

and let SCHSTR be the character-string:
TABLE_SCHEM ="' TEMPSTR _AND

B) Otherwise, let SCHSTR be-the character string:
UPPER( TABLE_SCHEM”= UPPER(’ SCHVAL’ ) AND
iii) Case:
1) If the value of NLi3 is zero, then let TBLSTR be a zero-length string.
2) Otherwise,

Case:

A) < H-SUBSTRI NG TRI M TBLVAL) FROM1 FOR 1) ="' and if SUBSTRI NG TRl M TBLVAL)
FROM CHAR _LENGTH( TRI M TBLVAL)) FOR 1) ='""', then let TEMPSTR be the value

obtained from evaluating:

SUBSTRI NG ( TRl M TBLVAL) FROM 2
EQOR ("HAF?_I ENGTH ( TRl l\/( TRl \/AI) ) - 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

abtainad-from-avaliiatino
ot IC U o v atroatiT g

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’)
b) Otherwise:

i) Let SPC be the Code value from Table 28, “Codesyand data types for implementatiom
information”, that corresponds to the Informatien*Type SEARCH PATTERN ESCAPHK in
that same table.

-

ii) Let ESC be the value of InfoValue that:s. returned by the execution of Getlnfo() wit
the value of InfoType set to SPC.

iii) If the value of NL1 is zero, then let CATSTR be a zero-length string; otherwise, let
CATSTR be the character string;

TABLE_CAT =’ CATVAL' <AND

iv) If the value of NL2 is zero, then let SCHSTR be a zero-length string; otherwise, let
SCHSTR be the character string:

TABLE_SCHEM LI KE ' SCHVAL’ ESCAPE ' ESC AND

NOTE 18 —. The pattern value specified in the string to the right of LIKE may use the escdpe
character _that'is indicated by the value of the SEARCH PATTERN ESCAPE information typ
from Tabl€ 28, “Codes and data types for implementation information”.

)

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

TABLE_NAME LI KE* TBLVAL' ESCAPE ' ESC AND
NOTE 19 — The pattern value specified in the string to the right of LIKE may use the escdpe

cehar oy that 1o Al tad by aaliin AfF +hn COADALLI DATTEDN COMADL tnfayrmnatios 4+ g
criarattCT ot IS iarcatCO Oy i vt~ O trniC O/ T T T 7 T T TN o/ = ooty

from Table 28, “Codes and data types for implementation information”.

vi) 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)

19)

Let STMT be the character string:

SELECT *

LINAIC O I/

Fmv‘l \AG_UIVI\I\J_WI_F\I
WHERE PRED
ORDER BY TABLE_CAT, TABLE_SCHEM TABLE_NAME, ORDI NAL_POSI TI ON

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

17
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Function

Establish a connection.

Dgfinition

Conjnect (
Connect i onHandl e I'N | NTEGER,
Ser ver Name IN  CHARACTER(L1),
NarmelLengt hl IN  SMALLI NT,
User Nane IN  CHARACTER(L2),
NarmelLengt h2 IN  SMALLI NT,
Aut henti cati on IN  CHARACTER(L3),
NarmelLengt h3 IN  SMALLI NT )
RETURNS SMALLI NT

where:

Ge

1)

L1 is determined by the value of NameLengthl and 'has a maximum value of 128.

L2 is determined by the value of NameLength2vand has a maximum value equal to the
implementation-defined maximum length of -awariable-length character string.

L3 is determined by the value of Namelkength3 and has an implementation-defined maximu
value.

neral Rules
Case:

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-connection identified by ConnectionHandle.
ii)<—Fhe diagnostics area associated with C is emptied.

If-an SQL-transaction is active for the current SQL-connection and the implementation doeg

m

2)

3)

4)

naftcrnnart trancantinne that Affnnt panrn +Fhan Ana CAI cnrmng +han Al Aveaantian A A An
LILA"A" \JUPHUI CLLIUATNToULTIVUTIO Tt GaarTeoo 1riuroe orrmanaTr vrio u\{l— SUTveTr, oierrart \;AU\-’JLIUII wuUTTuUTOeTuUTT

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) If ServerName is a null pointer, then let NL1 be zero.

b) 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 NI 1 indicates NUI1 TERMINATED then let 11 be the number of octets of ServerName
that precede the implementation-defined null character that terminates a C character strjing.

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

6) [Case:

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 condition
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.is‘associated.
8) |Case:

a) If UserName is a null pointer, then let NL2 be zero.

b) Otherwise, let NL2 be the value of NameLength2.

9) [Case:

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 UserName
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.

10) |Case:
a) If-Authentication is a null pointer, then let NL3 be zero.

b).. ©therwise, 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) If12is notzero then an exception condition is raised- CI I-specific condition — invalid
string length or buffer length.

ii) If L3 is not zero, then an exception condition is raised: CLI-specific condition ~-invdlid
string length or buffer length.

iii) If an established default SQL-connection is associated with an allocated SQL-connection
associated with E, then an exception condition is raised: connection eéxception — conmec-
tion name in use.

b) Otherwise:

i) If L2 is zero, then let UN be an implementation-defined «<user identifier>.
ii) 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 identifier>, then
an exception condition is raised: invalid authorization specification.
3) If UN does not conform to apy implementation-defined restrictions on its value, then
an exception condition is_raised: invalid authorization specification.
iii) Case:
1) If L3 is not zero, then let AU be the first L3 octets of Authentication.
2) Otherwise, letyAU be an implementation-defined authentication string, whose lerjgth
may be zero:
13) |Case:

a) If the yalue of SN is 'DEFAULT’, then the default SQL-session is initiated and associatgd
with-the default SQL-server. The method by which the default SQL-server is determined is
implementation-defined.

b)_ ©therwise, an SQL-session is initiated and associated with the SQL-server identified
h\J/ SN.—The method h\J/ which SN is used ta determine the npprnpriafn QQI 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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15)

16)

17)

18)

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-connection and

current SQL-session, IT any, remain unchanged.

If the SQL-client cannot establish the SQL-connection, then an exception condition is_faised:
connection exception — SQL-client unable to establish SQL-connection.

If the SQL-server rejects the establishment of the SQL-connection, then an excéption condition
is raised: connection exception — SQL-server rejected establishment of SQL-cennection.

NOTE 22 — AU and UN are used by the SQL-server, along with other implementation-dependent values,

to determine whether to accept or reject the establishment of an SQL-session.

The SQL-server for the subsequent execution of SQL-statements via-CLI routine invocationg is
set to the SQL-server identified by SN.

The SQL-session user identifier and the current user identifier are set to UN. The current r¢
name is set to the null value.
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esc

n

n

c

Function
Copy a CLI descriptor.
Ddfinition
CoplyDesc (
Sour ceDescHandl e I'N I NTEGER,
Tar get DescHandl e I'N | NTEGER )
RETURNS SMALLI NT
General Rules
1) [Case:
a) If SourceDescHandle does not identify an allocated €L IMdescriptor area, then an excepti
condition is raised: CLI-specific condition — invalid.handle.
b) Otherwise, let SD be the CLI descriptor area identified by SourceDescHandle.
2) [Case:
a) If TargetDescHandle does not identify~an allocated CLI descriptor area, then an exceptig
condition is raised: CLI-specific condition — invalid handle.
b) Otherwise:
i) Let TD be the CLI descriptor area identified by TargetDescHandle.
ii) The diagnostics-area associated with TD is emptied.
3) [The General Rules-of-Subclause 5.11, “Deferred parameter check”, are applied to SD as the
DESCRIPTOR AREA.
4) |The General Rules of Subclause 5.11, “Deferred parameter check”, are applied to TD as the
DESCRIPTOR AREA.
5) |If TD.is an implementation row descriptor, then an exception condition is raised: CLI-specifi
condition — cannot modify an implementation row descriptor.
6) Let AT be the value of the ALLOC_TYPE field of TD.
7) The contents of TD are replaced by a copy of the contents of SD.
8) The ALLOC_TYPE field of TD is set to AT.
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6.14 DataSources

Function

EC

avi

De

Dat

wh
imu
stri
Ge

1)

2)

3)

4)
5)
6)

Gej server name(s) that the application can connect to, along with description information, if

ilable.
finition

ASour ces (

Envi ronnent Handl e I'N | NTEGER,
Direction I'N SMALLI NT,

Ser ver Nane aut CHARACTER( L1) ,
Buf f er Lengt hl I N SMALLI NT,
NarmelLengt hl ot SMALLI NT,
Description aut CHARACTER(L2) ,
Buf f er Lengt h2 I'N SMALLI NT,
NamelLengt h2 out SMALLI NT )

RETURNS SMALLI NT

bre L1 and L2 are the values of BufferLengthl and BufferLength2, respectively, and have mg
m values equal to the implementation-defined maximum length of a variable-length charact

ng.
neral Rules

Let EH be the value of EnvironmentHandle.

If EH does not identify an allocated SQL-environment or if it identifies an allocated skeleto
SQL-environment, then an exception condition is raised: CLI-specific condition — invalid
handle.

Let E be the allocated SQL-environment identified by EH. The diagnostics area associated W
E is emptied.

Let BL1 and BL2-be the values of BufferLengthl and BufferLength2, respectively.
Let D be thécvalue of Direction.

If D is.not either the code value for NEXT or the code value for FIRST in Table 24, “Codes u
for féteh orientation”, then an exception condition is raised: CLI-specific condition — invalig
retrieval code.

X_
48

ith

sed

7

8)

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:
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a) If D indicates FIRST, or if DataSources has never been successfully called on EH, or if the
previous call to DataSources on EH raised a completion condition: no data, then:

i)

i)

iii)

i)

i)

iii)

b) Otherwise,

If there are no entries in the set SNy, SN5, SN3, etc., then a completion condition_ig
raised: no data and no further rules for this Subclause are applied.

The General Rules of Subclause 5.9, “Character string retrieval”, are applied ‘with
ServerName, SN, BL1, and NameLengthl as TARGET, VALUE, TARGET OCTET
LENGTH, and RETURNED OCTET LENGTH, respectively.

The General Rules of Subclause 5.9, “Character string retrieval’,\are applied with
Description, D;, BL2, and NameLength2 as TARGET, VALUE}TARGET OCTET
LENGTH, and RETURNED OCTET LENGTH, respectively.

Let SN be the ServerName value that was returned‘on the previous call to DataSou
on EH.

If there is no entry in the set after SN, thelnna completion condition is raised: no da
and no further rules for this subclause aretapplied.

The General Rules of Subclause 5.9, “Character string retrieval”, are applied with
ServerName, SNj;+1, BL1, and NamelLengthl as TARGET, VALUE, TARGET OCTE]
LENGTH, and RETURNED OCTET LENGTH, respectively.

The General Rules of Subclause 5.9, “Character string retrieval”, are applied with
Description, Dy+1, BL2, @and NamelLength2 as TARGET, VALUE, TARGET OCTET
LENGTH, and RETURNED OCTET LENGTH, respectively.

[Ces

ita
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6.15 DescribeCol

Function

Get column attributes.

Dgfinition

Desjcri beCol (
St at enent Handl e IN | NTEGER,
Col utmNunber I'N SMALLI NT,
Col ummNane out CHARACTER( L) ,
Buf f er Lengt h I'N SMALLI NT,
NarmelLengt h aut SMVALLI NT,
Dat aType aur SMALLI NT,
Col umSi ze outr | NTEGER,
Decinmal Digits auT SMALLI NT,
Nul | abl e outr SMALLI NT )

wh

defined maximum length of a variable-length character’string.

Ge
1)

2)

3)

4)

5)
6)

7

RETURNS SMALLI NT

bre L is the value of BufferLength and has a maximum value equal to the implementation-

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

If there is no prepared or executed statement associated with S, then an exception condition
raised: CLI-specific condition —function sequence error.

Let IRD be the implementation-row descriptor associated with S and let N be the value of t
TOP_LEVEL_COUNT field\of IRD.

If N is zero, then anexception condition is raised: dynamic SQL error — prepared statement
a cursor specification:

Let CN be the'value of ColumnNumber.

If CN is Jessthan 1 (one) or greater than N, then an exception condition is raised: dynamic §
error —jnvalid descriptor index.

S

not

QL

hich

Let\RI be the number of the descriptor record in IRD that is the CN-th descriptor area for wi

LEVEL is 0 (zero). Let C be the <select list> column described by the item descriptor area ¢f

8)
9)

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", corresponding

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", correspond
to the datetime interval code of C.

ing

b)

c)

d)

e)

HHRA Othaoaraico Daotalvnaac cot o tha data v nn of O
LAY oThcTyvv ot Dot Ty P o St totrcuotar Cy PCoT O

Case:

i) If the data type of C is character string, then ColumnSize is set to the maximum len
in octets of C.

ii) If the data type of C is exact numeric or approximate numeric, then‘ColumnSize is s

to the maximum length of C in decimal digits.

iii) If the data type of C is datetime or interval, then ColumnSizeyis set to the length in

positions of C.

iv) If the data type of C is bit string, then ColumnSize is set 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 octet

that reference type.
vi) Otherwise, ColumnSize is set to an implementation-dependent value.
Case:
i) If the data type of C is exact numeric, then DecimalDigits is set to the scale of C.

ii) If the data type of C is datetime, then DecimalDigits is set to the time fractional seco
precision of C.

iii) If the data type of Ciis interval, then DecimalDigits is set to the interval fractional
seconds precision of €.

iv) Otherwise, DecimalDigits is set to an implementation-dependent value.

If C can havethe null value, then Nullable is set to 1 (one); otherwise, Nullable is set tg
(zero).

The name associated with C is retrieved. If C has an implementation-dependent name,
thensthe value retrieved is the implementation-dependent name for C; otherwise, the va
retrieved is the <derived column> name of C. Let V be the value retrieved. The Genera
Rules of Subclause 5.9, “Character string retrieval”, are applied with ColumnName, V,

gth

s of

nds

ue

BL, and NameLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURNH

FD

OCTET LENGTH, respectively.
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6.16 Disconnect

Function

Terminate an established connection.

Ddgfinition

Di siconnect (
Connect i onHandl e IN I NTEGER)
RETURNS SMALLI NT

Gdneral Rules
1) [Case:

a) If ConnectionHandle does not identify an allocated SQL:-connection, then an exception
condition is raised: CLI-specific condition — invalid<aandle.

b) Otherwise:
i) Let C be the allocated SQL-connection identified by ConnectionHandle.
ii) The diagnostics area associated with<C is emptied.

2) [Case:

a) If there is no established SQL-eonnection associated with C, then an exception condition
raised: connection exception*— connection does not exist.

S

b) Otherwise, let EC be the established SQL-connection associated with C.

3) |Let L1 be a list of the allocated SQL-statements associated with C. Let L2 be a list of the
allocated CLI descriptor areas associated with C.

4) |If EC is active;then

Case:

a) Ifany allocated SQL-statement in L1 has a deferred parameter number associated with |it,
then an exception condition is raised: CLI-specific condition — function sequence error.

|20 Otharvai a0 antian ndition
M) UTICTVWVIOL, Al TALC P LIUTT LUTTUTTIUTT

transaction.

ro—rataad: ool
o TAroCTu. 1

acntivg [a¥aY |
< attve OV

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)

7
8)

9)

10)

For every allocated CLI descriptor area AD in L2:
a) Let DH be the DescriptorHandle that identifies AD.

h) FreeHandle is implicitly invoked with HandleType indicating DESCRIPTOR HANDI F

E)

nd

with DH as the value of Handle.

NOTE 25 — Any diagnostic information generated by the invocation is associated with C @nd’'n
with AD.

Let CC be the current SQL-connection.

The SQL-session associated with EC is terminated. EC is terminated, regarelless of any excé
tion conditions that might occur during the disconnection process, and is 'ng longer associate
with C.

If any error is detected during the disconnection process, then a eémpletion condition is raised:

warning — disconnect error.

If EC and CC were the same SQL-connection, then theresis'no current SQL-connection.
Otherwise, CC remains the current SQL-connection.
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Function

©ISO/IEC

Ter
Deg

End

Ge
1)
2)

3)

Mminate an SQL-transaction.

finition

Tran (
Handl eType IN  SMALLI NT,
Handl e IN | NTEGER,
Conpl eti onType IN  SMALLI NT )
RETURNS SMALLI NT

neral Rules
Let HT be the value of HandleType and let H be the valug-ef.\Handle.

If HT is not one of the code values in Table 13, “Codes:used for handle types”, then an excep
condition is raised: CLI-specific condition — invalidéhandle.

Case:
a) If HT indicates STATEMENT HANDLEZthen:

i) If H does not identify an allocated SQL-statement, then an exception condition is rai
CLlI-specific condition — invalid handle.

ii) Otherwise, an exception‘condition is raised: CLI-specific condition — invalid attribu
identifier.

b) If HT indicates DESCRIPTOR HANDLE, then:

i) If H does not-identify an allocated CLI descriptor area, then an exception condition
raised: CL=specific condition — invalid handle.

ii) Otherwise, an exception condition is raised: CLI-specific condition — invalid attribu
identifier.

¢) IfHT indicates CONNECTION HANDLE, then:

i) If H does not identify an allocated SQL-connection, then an exception condition is rai

fion

fe

[

fe

sed:

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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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:

Cl 1l cnoeific condition mavalid - bhandla
ST SPTCTCCoTTOTtIroTT vy or oo rores

ii) 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 associated with E. Let L1 be a list
of the allocated SQL-connections in L that have an associated-established SQL-
connection that is active.

4) |Let CT be the value of CompletionType.

5) |If CT is not one of the code values in Table 14, “Codes used:for transaction termination”, th¢n
an exception condition is raised: CLI-specific condition —)invalid transaction operation code.

6) [If L1 is empty, then no further rules of this Subclause are applied.

7) |If the current SQL-transaction is part of an encémpassing transaction that is controlled by
an agent other than the SQL-agent, then an exceéption condition is raised: invalid transactign
termination.

8) |Let L2 be a list of the allocated SQL-statements associated with allocated SQL-connections |n
L1.

9) [If any of the allocated SQL-statements in L2 has an associated deferred parameter number.
then an exception condition is raised: CLI-specific condition — function sequence error.

10) |Let L3 be a list of the gpen’cursors associated with allocated SQL-statements in L2.

11) |If CT indicates COMMIT, COMMIT AND CHAIN, ROLLBACK, or ROLLBACK AND CHAIIN,
then:

a) Case:

i) J£ CT indicates COMMIT or COMMIT AND CHAIN), then let LOC be the list of all
non-holdable cursors in L3.

il) Otherwise, let LOC be the list of all cursors in L3.

b) 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.
iii) Any fetched row associated with S is removed from association with S.
12) 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.
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13)

b)

For every temporary table associated with the current SQL-transaction that specifies the

©ISO/IEC

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)
f)
)

iii) If any other error preventing commitment of the SQL-transaction has occurred, ther

iv) Otherwise, any changes to SQL-data or schemas that were made by the current SQU

TTarme> of that temporary tapte:

The effects specified in the General Rules of Subclause 16.3, "<set constraints mode
statement>", in ISO/IEC 9075-2, occur as if the statement SET CONSTRAINTS-ALL
IMMEDIATE were executed.

Case:

i) If any constraint is not satisfied, then any changes to SQL-dataor.schemas that wefe

made by the current SQL-transaction are canceled and an exception condition is raised:

transaction rollback — integrity constraint violation.

ii) If the execution of any <triggered SQL statement> is unsuccessful, then all changes [to

SQL-data or schemas that were made by the current’SQL-transaction are cancelled &
an exception condition is raised: transaction rollback — triggered action exception.

any changes to SQL-data or schemas that were made by the current SQL-transactio
are canceled and an exception condition.is-raised: transaction rollback with an
implementation-defined subclass value:

transaction are made accessible(to all concurrent and subsequent SQL-transactions.

Every savepoint established\in the current SQL-transaction is destroyed.

Every valid non-holdableilocator value is marked invalid.

The current SQL-transaction is terminated. If CT indicates COMMIT AND CHAIN, then

a new SQL-transaction is initiated with the same access mode and isolation level as the
SQL-transaction/just terminated. Any branch transactions of the SQL-transaction are

nd

-

initiated with-the same access mode and isolation level as the corresponding branch of the

SQL-transaction just terminated.

If CT indicates SAVEPOINT NAME COMMIT or SAVEPOINT NUMBER COMMIT, then:

a) AIfTHT is not CONNECTION HANDLE, then an exception condition is raised: CLI-specif
condition — invalid handle.

b) Case:

c)

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.

o

If SP does not specify a savepoint established within the current SQL-transaction, then an

exception condition is raised: savepoint exception — invalid specification.

156 Call-Level Interface (SQL/CLI)


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

©ISO/IEC ISO/IEC 9075-3:1999 (E)
6.17 EndTran
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, then:

If an atomic execution context is active, then an exception condition is raised: invalid
transaction termination.

All changes to SQL-data or schemas that were made by the current SQL-transaction arg¢
canceled.

Every savepoint established in the current SQL-transaction is destroyed:
Every valid non-holdable locator value is marked invalid.

The current SQL-transaction is terminated. If CT indicates ROLEBACK AND CHAIN,
then a new SQL-transaction is initiated with the same access ode and isolation level g
the SQL-transaction just terminated. Any branch transactions of the SQL-transaction afe
initiated with the same access mode and isolation levelas the corresonding branch of the
SQL-transaction just terminated.

[7)

a) If HT is not CONNECTION HANDLE, then'an exception condition is raised: CLI-specifjc
condition — invalid handle.

b) Case:

i) If CT indicates SAVEPOINT\NAME RELEASE, then let SP be the value of the
SAVEPOINT NAME connection attribute of C.

ii) If CT indicates SAVEPOINT NUMBER RELEASE, 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 pn
exception condition is raised: savepoint exception — invalid specification.

d) If an atomicyexecution context is active and SP specifies a savepoint established before the
beginning-ef the most recent atomic execution context, then an exception condition is raiped:
savepeint exception — invalid specification.

e) ,Any changes to SQL-data or schemas that were made by the current SQL-transaction
subsequent to the establishment of SP are canceled.

f) All savepoints established by the current SQL-transaction subsequent to the establishment
of SP are destroyed.

g) Every valid locator is marked invalid.

h) For every open cursor OC in L3 that was opened subsequent to the establishment of SP:

i) Let S be the allocated SQL-statement with which OC is associated.
ii) 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.

SQL/CLI routines 157


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

ISO/IEC 9075-3:1999 (E) ©ISO/IEC
6.17 EndTran

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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6.18 Error

Function

Rellu rn diagnostic information.

Dgfinition

Errjor (
Envi r onnent Handl e I'N | NTEGER,
Connect i onHandl e I N | NTEGER,
St at enent Handl e I'N | NTEGER,
Sql state QUT CHARACTER(5),
Nat i veErr or QUT | NTECGER,
MessageText QUT CHARACTER(L),
Buf f er Length IN  SMALLI NT,
Text Lengt h OQUT SMALLINT )

RETURNS SMALLI NT

where L is the value of BufferLength and has a maximum.value equal to the implementation-
defined maximum length of a variable-length character string.

Gdneral Rules
1) [Case:

a) If StatementHandle identifies an allecated SQL-statement, then let IH be the value of
StatementHandle and let HT be'the code value for STATEMENT HANDLE from Table 13,
“Codes used for handle types”.

b) If StatementHandle is zéro ‘and ConnectionHandle identifies an allocated SQL-connectio
then let IH be the valde 'of ConnectionHandle and let HT be the code value for CONNECTION
HANDLE from Table I3, “Codes used for handle types”.

=)

¢) If ConnectionHatdle is zero and EnvironmentHandle identifies an allocated SQL-
environmentthen let IH be the value of EnvironmentHandle and let HT be the code value
for ENVIRONMENT HANDLE from Table 13, “Codes used for handle types”.

d) 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
GetDiagRec, for which IH was passed as a value of an input handle.
Wﬁm_ T T ) T T T T

conditions to be raised, but they do not cause status records to be generated.

3) Let N be the number of status records generated by the execution of R. Let AP be the number
of status records generated by the execution of R already processed by Error. If N is zero or AP
equals N then a completion condition is raised: no data, Sqlstate is set to '00000’, the values of
NativeError, MessageText, and TextLength are set to implementation-dependent values, and no
further rules of this Subclause are applied.

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,
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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

Exgcute a statement directly.

Ddfinition

ExecDirect (
Statenent Handle [IN I NTEGER,
St at emrent Text I'N CHARACTER( L) ,
Text Length IN I NTEGER )

RETURNS SMALLI NT

where L is determined by the value of TextLength and has a maximum value equal to the
implementation-defined maximum length of a variable-length character string.

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

2) |If an open cursor is associated with S, then an_exgéption condition is raised: invalid cursor
state.

3) |Let TL be the value of TextLength.
4) |Case:
a) If TL is not negative, then let k" be TL.

b) If TL indicates NULL TERMINATED, then let L be the number of octets of StatementTgxt
that precede the implementation-defined null character that terminates a C character strjing.

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

5) |Case:

a) Ifd=i8 zero, then an exception condition is raised: CLI-specific condition — invalid string
length or buffer length.

N~ Otharwica lat P ha tho firct | actote of StatamantTovt
12 tHHEePAHSEe et tHeHHSHE=0EetetS 0o tate e Hext

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)

EC

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-

ant ar-D 1c o oot trancaction ctatanmant o combatitctatamant ZaY rallbhacle ctat

m
TTICTTC o1 1o JCOT € O o ioac ot St cCTTicT e ;. o COTTITITC St CCTTICT I ;. o LATARvieiv] pupe ) ne g av

ment>, or a <release savepoint statement>.

NOTE 28 — See Table 26, "SQL-statement codes", in ISO/IEC 9075-2 and Table 9, "SQL;statém
codes”, in ISO/IEC 9075-5 for the list of <preparable statement>s. Other parts of ISO/IEC 9075 1
have corresponding tables that define additional codes representing statements defined by those p
of ISO/IEC 9075.

b) P contains a <simple comment>.

ent
nay
arts

¢) P contains a <dynamic parameter specification> whose data type is~uridefined as determined

by the rules specified in Subclause 15.6, "<prepare statement>", in) ISO/IEC 9075-5.

The data type of any <dynamic parameter specification> contairied in P is determined by th
rules specified in Subclause 15.6, "<prepare statement>", indSO/IEC 9075-5.

Let DTGN be the default transform group name and TFE/bE the list of user-defined type nan
transform group name pairs used to identify the group.ef transform functions for every usef
defined type that is referenced in P. DTGN and TFL\are not affected by the execution of a <
transform group statement> after P is prepared:

The following objects associated with S are destroyed:
a) Any prepared statement.
b) Any cursor.

¢) Any select source.

If a cursor associated with-S*is destroyed, then so are any prepared statements that referen
that cursor.

P is prepared.

Case:

a) If P isa~<dynamic select statement> or a <dynamic single row select statement>, then:
i) S.P becomes the select source associated with S.

ii) If there is no cursor name associated with S, then a unique implementation-depende

D

e—

et

Nt

name that nas the prefix SQLCUR or the prefix SQL_CUR Decomes the cursor Na
associated with S.

iii) The General Rules of Subclause 5.5, “Implicit DESCRIBE USING clause”, are applied to

P and S, as SOURCE and ALLOCATED STATEMENT, respectively.

iv) The General Rules of Subclause 5.4, “Implicit cursor”, are applied to P and S as SELECT

SOURCE and ALLOCATED STATEMENT, respectively.

b) 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.

1)

2)

3)

13) |Let R be the value of the ROW_COUNT field from the diagnostics area associated with S.

L) Caoca:
LLLY) cToCT

If P is a <preparable dynamic delete statement: positioned>, then:

A)

B)

C)

If P is a <preparable dynamic update statement: positioned>, then:

A)

B)

C)

Otherwise,)the results of the execution are the same as if the statement were co
tained.ifvan <externally-invoked procedure> and executed; these are described i
Subclause 13.3, "<externally-invoked procedure>", in ISO/IEC 9075-2.

iv) If Ris 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 STATEMEN
respectively.

Let CR be the cursor referenced by P and let SCR be the statement associatd
with CR.

All the General Rules in Subclause 15.21, "<preparable dynamitc delete statef

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.

If the execution of P deleted the current row of CR, then the effect on the fetg
row, if any, associated with the allocated SQL-statement under which that
current row was established, is implementation-defined.

Let CR be the cursor referenced by’P and let SCR be the statement associatd
with CR.

All the General Rules in Subclause 15.22, "<preparable dynamic update stat
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.

If the execution of P updated the current row of CR, then the effect on the
fetched rowgifsany, associated with the allocated SQL-statement under which
that current row was established, is implementation-defined.

d

hed

d

174
i

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

Exgcute a prepared statement.

Ddgfinition

Execut e (
StatenmentHandle IN | NTEGER )
RETURNS SMALLI NT

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

2) |If there is no prepared statement associated with S, thensan exception condition is raised:
CLI-specific condition — function sequence error. Otherwisg, let P be the statement that wa|
prepared.

I

3) [If an open cursor is associated with S, then an exeeption condition is raised: invalid cursor
state.

4) |P is executed.
5) |Case:

a) If P is a <dynamic select statement> or a <dynamic single row select statement>, then
the General Rules of Subclause 5.4, “Implicit cursor”, are applied to P and S as SELECT
SOURCE and ALLOCATED STATEMENT, respectively.

b) Otherwise:

i) The GenerahRules of Subclause 5.6, “Implicit EXECUTE USING and OPEN USING
clauses”{are applied to 'EXECUTE’, P, and S, as TYPE, SOURCE, and ALLOCATEID
STATEMENT, respectively.

ii) Case:

1) If P is a <preparable dynamic delete statement: positioned>, then:

A) lLet CR be the cursor referenced by P and let SCR be the statement associatéd
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.

iii)

Let R be the value of the ROW_COUNT field fromi<the diagnostics area associated with S.
R becomes the row count associated with S.

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

B) All the General Rules in Subclause 15.22, "<preparable dynamic update stat¢
ment: positioned>", in ISO/IEC 9075-5 apply to P. For the purposes ofcthe
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 updated 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!

3) Otherwise, the results of the execution are the same as_if the statement were con-
tained in an <externally-invoked procedure> and executed; these are described ip
Subclause 13.3, "<externally-invoked procedure>", iniSO/IEC 9075-2.

If P is 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 STATEMENTT,
respectively.
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6.21 Fetch

Function

EC

Fet
Deg

Fet

Ge
1)
2)

3)

4)

5)

6)

7)

ch the next row of a cursor.
finition
ch (

St at enent Handl e I'N I NTEGER)
RETURNS SMALLI NT

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

If there is no executed statement associated with S, thencsan~exception condition is raised:
CLI-specific condition — function sequence error.

If there is no open cursor associated with S, then an*éxception condition is raised: invalid cu

'sor

state. Otherwise, let CR be the open cursor associated with S and let T be the table associated

with the open cursor.

Let ARD be the current application row deseriptor for S and let N be the value of the TOP_
LEVEL_COUNT field of ARD.

areas of ARD, and for all of their subordinate descriptor areas, refer to a <target specificati
whose corresponding item descriptor area has a non-zero value of DATA_POINTER as a bou
target and refer to the corresponding <select list> column as a bound column.

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

Let IDA be the item descriptor area of ARD corresponding to the i-th bound target and let T
be the value of the TYPE field of IDA.

If TT indicates.DEFAULT, then:
a) Let IRD be the implementation row descriptor associated with S.

b) Let€T, P, and SC be the values of the TYPE, PRECISION, and SCALE fields, respectiv,
for-the item descriptor area of IRD corresponding to the i-th bound column.

n>
d

T

ey,

Y The data tvne nrecision—and -ceale of the <taraet shecification> daceribed - bvI1DA are of
HRe-Gata—type,—pPrectsiohaha-Statre-etHe—<tafgetSpecHeattdoni—=aescHpuea -yt —afre-—e4

~7

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

9)

in the header of the ARD for S.

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
associated with CR.

b) No database values are assigned to bound targets.
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10)

11)

12)

13)

14)

¢) A completion condition is raised: no data and no further rules of this Subclause are ap-
plied.

Case:

a) 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 positionedron’the
rowset that has all the rows in T.

ii) Otherwise, CR is positioned on the rowset that has the first AS rows of\T.

b) Otherwise, let Tt be the table that contains all the rows of T that immediately follow th
last row of R, preserving their order in T.

Case:

i) If the number of rows in Ty is less than or equal to AS,~then CR is positioned on thé
rowset that has all the rows in Tt.

ii) Otherwise, CR is positioned on the rowset that has the first AS rows of Ty.

Let NR be the rowset on which CR is positioned. Let\ASP and RPP be the values of the ARR

STATUS _POINTER and ROWS_PROCESSED P@INTER fields, respectively, in the header ¢f

the IRD of S.

If RPP is not a null pointer, then set the value of the host variable addressed by RPP to zerq.

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 O (zero).

Case:

E)

D

AY_

i) If an exception condition is raised during derivation of any <derived column> associdted

with RNR and ASP is not a null pointer, then set the RN-th element of ASP to 5 (in
cating Rowzerror). For all diagnostic records that result from the application of thi
rule, the’lROW_NUMBER field is set to RN and the COLUMN_NUMBER field is set|
the appropriate column number, if any.

ii) Otherwise, the row RNR is fetched and ROWS_PROCESSED is incremented by 1 (o

Case:

i-
S
to

Ne).

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 w

ith

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—ravas) LHEROWS DPDhOococorM 1o lncc thnan DRI 4+l o ~o;an
=4 O OO DT TS triar iy

atian-canditiaon—ic
TNO—TOvVY — 1T 1\ oy T T o COTTTPTCTroT T CoTToTeroTrT—o

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) Otherwise, the values of all bound targets are implementation-dependent@nd CR remai
positioned on NR.
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6.22 FetchScroll

Function

PoJition a cursor on the specified row and retrieve values from that row.

Ddgfinition

FetichScrol | (

St at enent Handl e I'N | NTEGER,
FetchOrientation IN SMALLI NT,
Fet chOf f set IN | NTEGER )

RETURNS SMALLI NT

General Rules
1) |Let S be the allocated SQL-statement identified by StatemeritHandle.

2) [If there is no executed statement associated with S, thern an exception condition is raised:
CLI-specific condition — function sequence error.

3) |If there is no open cursor associated with S, then‘\an exception condition is raised: invalid cufsor
state; otherwise, let CR be the open cursor asseciated with S and let T be the table associat¢d
with the open cursor.

4) |If FetchOrientation is not one of the code values in Table 24, “Codes used for fetch orientatign”
then an exception condition is raised;-"CLI-specific condition — invalid fetch orientation.

5) |Let FO be the value of FetchOrientation.

6) |[If the value of the CURSOR-SCROLLABLE attribute of S is NONSCROLLABLE, and FO dges
not indicate NEXT, then an exception condition is raised: CLI-specific condition — invalid fgtch
orientation.

7) |Let ARD be theccurrent application row descriptor for S and let N be the value of the TOP |
LEVEL_COUNT field of ARD.

areas ofARD, and for all of their subordinate descriptor areas, refer to a <target specification>
whosé~corresponding item descriptor area has a non-zero value of DATA_POINTER as a bound
target and refer to the corresponding <select list> column as a bound column.

8) [For each-item descriptor area in ARD whose LEVEL is 0 (zero) in the first AD item descrip{r

9) 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.

10) If TT indicates DEFAULT, then:
a) Let IRD be the implementation row descriptor associated with S.

b) 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 ] be 41
¢) If FO indicates PRIOR or LAST, then let J be —1.

12)

13)

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.

Let Tt be a table of the same degree as T.

Case:

a)

b)

c)

d)

If FO indicates ABSOLUTE, FIRST, or LAST, then let Tt contain all rows of T, preservifng
their order in T.

If FO indicates NEXT or indicates RELATIVE with a pasitive value of J, then:

i) If the table T identified by cursor CR is empty orJf R contains the last row of T, then let
Tt be a table of no rows.

ii) If CR is positioned before the start of the.fésult set, then let T¢ contain all rows of T
preserving their order in T.

iii) Otherwise, let Tt contain all rows of<T after the first row of R, preserving their orden in

T.

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

i) If the table T identified by cursor CR is empty or if R contains the first row of T, then
let Tt be a table of norrows.

ii) If CR is positioned after the end of the result set, then let Ty contain all rows of T,
preserving thieir-order in T.

iii) Otherwise;‘let Tt contain all rows of T before the first row of R, preserving their order in
T.

If FO~indicates RELATIVE with a zero value of J, then:

i)~1f R is not empty, then let T{ be a table comprising all the rows in R, preserving thejr
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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Case:

1) If Jis less than 0 (zero), then

Case:

b)

<)

Let NR be the rowset on which CR is positioned. Let ASP and RPP be the values of the ARR
STATUSPOINTER and ROWS_PROCESSED_POINTER fields respectively in the header of
IRD ofS.

If-RPP is not a null pointer_then set the value of the host variable addressed hy RPP to 0 (zd

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

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

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

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

If K is less than 0 (zero), but the absolute value of K is léss than or equal to AS, then

Case:

i) If AS is greater than the number of rows in T Jthen CR is positioned on the rowset t
has all the rows in T.

ii) 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: no da

Case:

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

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

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

No furthef, rules of this Subclause are applied.

on

T,

hat

a.

AY
the

ro).

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> associated
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 Rule,
the ROW_NUMBER field is set to RN and the COLUMN_NUMBER field is set to the

appropriate column number, if any.
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ii) Otherwise the row R is fetched and ROWS_PROCESSED is incremented by 1 (one).

19) Case:

a) 1f 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, anf
ALLOCATED STATEMENT, respectively.

Case:

1) If ROWS_PROCESSED is greater than 0 (zero),/RNis less than AS, and ASP is
not O (zero), 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
raised: warning.

[72]

2) If ROWS_PROCESSED is 0 (zero), then the values of all bound targets are
implementation-dependent and CR\remains positioned on NR.

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

Function

Retlurn a result set that contains information about foreign keys either in or referencing a singlle
spefified table stored in the Information Schema of the connected data source. The result set
confains information about either:

Ds

For

wh

NameLength3, NameLength4, NameLength5, and NameLength6 respectively and each of L1, LP

L3,
av

Gsg
1)
2)

The primary key of a single specified table together with the foreign keys in all other tables 1
reference that primary key.

The foreign keys of a single specified table together with the primary or, unique keys to whi
they refer.

finition

ei gnKeys (
St at emrent Handl e IN | NTEGER,
PKCat al ogName IN CHARACTER( L1),,
NarmelLengt hl I'N SMALLI NT,
PKSchemaNane IN CHARACTER( L2) ,
NarmelLengt h2 I'N SVALLI NF,
PKTabl eNane IN CHARACTER( L3) ,
NarreLengt h3 IN SMALLSRNT,
FKCat al ogName IN CHARACTER( L4) ,
NarmelLengt h4 I'N SMALLI NT,
FKSchemaNane I'N CHARACTER( L5) ,
NarreLengt h5 IN SMALLI NT,
FKTabl eName I'N CHARACTER( L6) ,
NamelLengt h6 I'N SMALLI NT )
RETURNS SMALLI NT

bre L1, L2, L3, L4, L5, and L6 are determined by the values of NameLengthl, NameLengthj

L4, L5, and L6 has-a maximum value equal to the implementation-defined maximum length
hriable-length character string.

neral Rulés
Let S hesthe allocated SQL-statement identified by StatementHandle.

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

hat

h

of

3)

+ =5+
S LALT.

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

4) Let EC be the established SQL-connection associated with C and let SS be the SQL-server on

5)

that connection.

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 VARY!I NG(128) NOT NULL,
UK_TABLE_NANME CHARACTER VARYI NG(128) NOT NULL,
UK_COLUVN_NAME CHARACTER VARY!I NG(128) NOT NULL,
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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_COLUVN_NAVE CHARACTER VARYI NG(128) NOT NULL,
ORDI NAL_POSI TI ON SMALLI NT NOT NULL,

UPDATE_RULE SIVALLT NT,

DELETE_RULE SMALLI NT,

FK_NAVE CHARACTER VARYI NG(128) ,

UK_NAVE CHARACTER VARYI NG(128) ,

DEFERABI LI TY SMALLI NT,

UNI QUE_OR_PRI MARY CHARACTER(7) )

6) [Let PKN and FKN be the value of PKTableName and FKTableName, réspectively.

7) |Case:

i)

Vi)

X/il)
7

a) If CHAR_LENGTH(PKN) = 0 (zero) and CHAR_LENGTH(FKN) # 0 (zero), then the resy
set returned describes all the foreign keys (if any) of thespecified table, and describes the
primary or unique keys to which they refer.

t

Let FKS represent the set of rows formed by.a'natural inner join on the values in
the CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and CONSTRAINT_NAMIE

columns between the rows in SS’s Information Schema REFERENTIAL_CONSTRAINTS
view and the matching rows in SS’s Information Schema TABLE_CONSTRAINTS vigw.

Let UK represent the row in SS's™Information Schema TABLE_CONSTRAINTS view
that defines the primary or unigue key referenced by an individual foreign key in FKS.
This row is obtained by matehing the values in the UNIQUE_CONSTRAINT_CATALDG,
UNIQUE_CONSTRAINT-SCHEMA, and UNIQUE_CONSTRAINT_NAME columns in a
row of FKS to the valuesin the CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA\,
and CONSTRAINT<NAME columns in TABLE_CONTSRAINTS.

Let FK_COLS represent the set of rows in SS’s Information Schema KEY_COLUMN _
USAGE view that define the columns within an individual foreign key row in FKS.

Let FKS-CGOLS represent the set of rows in the combination of all FK_COLS sets.

Let YK_COLS represent the set of rows in SS’s Information Schema KEY_COLUMN_
USAGE view that define the columns within an individual UK.

Let UKS_COLS represent the set of rows in the combination of all UK_COLS sets.

Let XKS COLS represent the set of extended rows formed hy a-natural inner Jinin ah

the values in the CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, CONSTRAINT _
NAME, and ORDINAL_POSITION columns between the rows of FKS_COLS and UKS_
COoLs.

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

Yl foarnatin CSeohamnn mntadta Aot raiintnd Iy rnalonac!
HeFatHeR—>tReMaRetatatateRStHathtea 1554 f"' TV IcgCo—)T

2) Case:

A) If the value of SUP is 1 (one), then FOREIGN_KEYS_QUERY contdins a row for
each column of all the foreign keys within a specific table in SS’svinformatio
Schema TABLE_CONSTRAINTS view.

-

B) Otherwise, FOREIGN_KEYS_ QUERY contains a row for, éach column of all
the foreign keys within a specific table in SS’s Information Schema TABLE |
CONSTRAINTS view in accordance with implementation-defined authorizatipn
criteria.

iX) For each row of FOREIGN_KEYS_QUERY:

1) If the implementation does not support catalog names, then UK_TABLE_CAT is pet
to the null value; otherwise, the value of UK_TABLE_CAT in FOREIGN_KEYS |
QUERY is the value of the U_TABLE_CATALOG column in XKS_COLS.

2) The value of UK_TABLE_SCHEM inFOREIGN_KEYS_QUERY is the value of the
U TABLE_SCHEMA column in XKS COLS.

11”2

3) The value of UK_TABLE_NAME in FOREIGN_KEYS_QUERY is the value of th
U TABLE_NAME column in"XKS_COLS.

4) The value of UK_COLUMN_NAME in FOREIGN_KEYS_QUERY is the value of the
U COLUMN_NAMEolumn in XKS_COLS.

5) If the impleméntation does not support catalog names, then UK_TABLE_CAT is pet
to the null value; otherwise, the value of FK_TABLE_CAT in FOREIGN_KEYS_
QUERY_is the value of the F_TABLE_CATALOG column in XKS_COLS.

6) Thewvalue of FK_TABLE_SCHEM in FOREIGN_KEYS_ QUERY is the value of the
F~TABLE_SCHEMA column in XKS_COLS.

7\ 'The value of FK_TABLE_NAME in FOREIGN_KEYS_QUERY is the value of thg
F_TABLE_NAME column in XKS_COLS.

8) The value of FK_COLUMN_NAME in FOREIGN_KEYS_QUERY is the value of the

— COl LINAN _NAMNMIE Aalan—in [alifaYaY I«
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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

NLH L 1 Toabhla 268 “Nicanllananiic andac iond 1 1 1Y
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E) If UR is 'NO ACTION/’, then the value of UPDATE_RULE is the code for-ING
ACTION in Table 26, “Miscellaneous codes used in CLI".

F) If UR is 'SET DEFAULT’, then the value of UPDATE_RULE is thecode for JET
DEFAULT in Table 26, “Miscellaneous codes used in CLI".

11) The value of DELETE_RULE in FOREIGN_KEYS QUERY is\determined by the

value of the DELETE_RULE column in XKS_COLS as follows:

A) Let DR be the value in the DELETE_RULE columps«

B) If DR is 'CASCADE’, then the value of DELETE_RULE is the code for CASCADE
in Table 26, “Miscellaneous codes used in CkF.

C) If DR is 'RESTRICT’, then the value of DELETE_RULE is the code for
RESTRICT in Table 26, “Miscellanedus’codes used in CLI".

D) If DR is 'SET NULL', then the value of DELETE_RULE is the code for SET
NULL in Table 26, “Miscellaneous codes used in CLI".

E) If DR is 'NO ACTION’, then the value of DELETE_RULE is the code for NG
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 FKNNAME in FOREIGN_KEYS_QUERY is the value of the CONSTRAINT _
NAME colump-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) {f*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 IMMEDIATE
in Table 26, “Miscellaneous codes used in CLI”, then the value of DEFERABILITY
in FOREIGN_KEYS QUERY is the code for NOT DEFERRABLE in Table 26,
“MiseceHanesus—esdes—usedn-CH-—setherwisethevalue o DPEFERABHATF Y
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-
tion 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.

2) If FKSchemaName is a null pointer or if FKTableName is a null pointer, then an
exception condition is raised: CLI-specific condition — invalid use’of null pointer

xiii) If FKCatalogName is a null pointer, then NL1 is set to zero. If EKSchemaName is &
null pointer, then NL2 is set to zero. If FKTableName is a null‘pointer, then NL3 is et
to zero.

xiv) Case:

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

2) If NL1 indicates NULL TERMINATED,‘then let L be the number of octets of
FKCatalogName that precede the implémentation-defined null character that
terminates a C character string.

3) Otherwise, an exception conditiofy 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 négative, then let L be NL2.

2) If NL2 indicates NULL TERMINATED, then let L be the number of octets of
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.

ket 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:
1) If the METADATA 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.

1) Otherwise,
Case:
1) If SUBSTRI NG{ TRI M CATVAL) FROM1 FOR1) =" "' and-if SUBSTRI NG TRl N CATVAL)
FROM CHAR_LENGTH( TRI M CATVAL)) FOR1) ='"’, then let TEMPSTR be

the value obtained from evaluating:

SUBSTRI NG( TRI M CATVAL) FROM 2
FOR CHAR LENGTH( TRI4 CATVAL)) - 2)

and let CATSTR be the character(string:
FK_TABLE_CAT =’ TEMPSTR« AND

2) Otherwise, let CATSTR be the character string:
UPPER( FK_TABLE_CAT) = UPPER(’ CATVAL') AND

B) Case:
1) If the value of NL.2"is zero, then let SCHSTR be a zero-length string.

I1) Otherwise,
Case:
1) H-SUBSTRI NG TRI M SCHVAL) FROM1 FOR1) ="' and if SUBSTRI NG TRI M SCHVAL)
FROM CHAR_LENGTH( TRI M SCHVAL)) FOR 1) ='"’, then let TEMPSTR be

the value obtained from evaluating:

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

and let SCHSTR be the character string:

EK TABIE SCHEM="TENMPSTR AND

2) Otherwise, let SCHSTR be the character string:
UPPER( FK_TABLE_SCHEM) = UPPER(’ SCHVAL’ ) AND

C) Case:
1) If the value of NL3 is zero, then let TBLSTR be a zero-length string.

I1) Otherwise,
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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

tho valiun ohtatnad fram Ayl iatina:
T vorot oot ic O T o Cvaroo et g

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

2) Otherwise, let TBLSTR be the character string:
UPPER( FK_TABLE_NAME) = UPPER(’ TBLVAL~~AND

2) Otherwise:

A) If the value of NL1 is zero, then let CATSTR be a zero-length string; otherwise,
let CATSTR be the character string:

FK_TABLE_CAT ="' CATVAL' AND

B) If the value of NL2 is zero, then let SCHSTR be a zero-length string; otherwise,
let SCHSTR be the characterstring:

FK_TABLE_SCHEM= "' SCHVAL' AND

C) If the value of NL3 is'zero, then let TBLSTR be a zero-length string. Otherwise,
let TBLSTR be thecharacter string:

FK_TABLEWNAME =" TBLVAL' AND

xviii) Let PRED be the ‘result of evaluating:
CATSTR| (| )" || SCHSTR|| ' " || TBLSTR|| ' " || 1=1

Xix) Let STMF be the character string:

SELECT *

FROM FOREI GN_KEYS_QUERY
VWHERE PRED

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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ii) Let X represent the set of rows formed by a natural inner join on the values in the
CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and CONSTRAINT_NAME
columns between the rows in SS’s Information Schema REFERENTIAL_CONSTRAINTS
view and the matching rows in SS’'s Information Schema TABLE_CONSTRAINTS view.

iii) Let FKS represent the rows defining the foreign keys that reference an individual-p
mary key in PKS. These rows are obtained by matching the values of CONSTRAHINT _
CATALOG, CONSTRAINT_SCHEMA, and CONSTRAINT_NAME columns_in a
row of PKS to the values in the UNIQUE_CONSTRAINT_CATALOG, UNIQUE_
CONSTRAINT_SCHEMA, and UNIQUE_CONSTRAINT_NAME columns in X.

iv) Let FKSS represent the set of rows in the combination of all FKS sets!

v) Let PK_COLS represent the set of rows in SS’s Information Schema KEY_COLUMN _
USAGE view that define the columns within an individual primary key row in PKS.

vi) Let PKS_COLS represent the set of rows in the combination of all PK_COLS sets.

vii) Let FK_COLS represent the set of rows in SS’s Information Schema KEY_COLUMN _
USAGE view that define the columns within an tadividual foreign key in FKSS.

viii) Let FKS_COLS represent the set of rows in the combination of all FK_COLS sets.

iX) Let XKS_COLS represent the set of extended rows formed by a natural inner join om
the values in the CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, CONSTRAINT
NAME, and ORDINAL_POSITION ¢olumns between the rows of PKS _COLS and FKS
COLsS.

Let PKS_COLS NAME be the-name of each column of PKS_COLS considered in turp;
the names of the columns of XKS_COLS originating from PKS_COLS are respectively
"P_ || UKS_COLS_NAME.

Let FKS_COLS_NAME be the name of each column of FKS_COLS considered in tur
the names of the celumns of XKS_COLS originating from FKS_COLS are respectively
"F_' || FKS_EQLS NAME.

=

X) FOREIGNNKEYS QUERY contains a row for each row in XKS_COLS where:

1) Ket'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”).

2) 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 of a
specific table in SS’s information schema TABLE_CONSTRAINTS view.

B) Otherwise, FOREIGN_KEYS_QUERY contains a row for each column of all the
foreign keys that reference the primary key of a specific table in SS’s informa-
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)

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

OLIERY 1o thao valiin of tha D TADI E CATALOC coliimn 1 VIS

2)

3)

4)

5)

6)

7

8)

9)

10)
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The value of UK_TABLE_SCHEM in FOREIGN_KEYS_QUERY is the valueyof the

P_TABLE_SCHEMA column in XKS.

The value of UK_TABLE_NAME in FOREIGN_KEYS_QUERY is thewalue of th
P_TABLE_NAME column in XKS.

11”2

The value of UK_COLUMN_NAME in FOREIGN_KEYS_QUERY is the value of the

P_COLUMN_NAME column in XKS.

If the implementation does not support catalog names,‘then UK_TABLE_CAT is pet

to the null value; otherwise, the value of UK_TABLE_CAT in FOREIGN_KEYS |
QUERY is the value of the F_TABLE_CATALOGcoldmn in XKS.

The value of FK_TABLE_SCHEM in FOREIGNYKEYS_QUERY is the value of tH
F_TABLE_SCHEMA column in XKS.

The value of FK_TABLE_NAME in FOREIGN_KEYS_QUERY is the value of th{
F_TABLE_NAME column in XKS.

The value of FK_COLUMN_NAME in FOREIGN_KEYS_QUERY is the value of
F_ COLUMN_NAME column-in“XKS.

The value of ORDINALAPOSITION in FOREIGN_KEYS_QUERY is the value of
ORDINAL_POSITION;¢olumn in XKS.

The value of UPDATE_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) IE£-UR is 'CASCADE/, then the value of UPDATE_RULE is the code for
CASCADE 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".

D) If UR is 'SET NULL’, then the value of UPDATE_RULE is the code for SET

e

he

the

NULL in Table 26 _“Miscellaneous codes used in Cl 1"

11)

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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EC

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
(]

CCTDRICT 1n Toabhln 268 “Nconllananiic andnc icad 1 1 17
~ T

xii)

xiii)

Xiv)

12)

13)

14)

15)

Let NL1, NL2, and NL3 be the values of NameLengthl, NameLength2, and NamelLet
respectively.

™~ T T I Taoic 207 IvirStC o c oS- cogt o ooco— 1o«

D) If DR is 'SET NULL', then the value of DELETE_RULE is the code forrSET
NULL in Table 26, “Miscellaneous codes used in CLI".

E) If DR is 'NO ACTION’, then the value of DELETE_RULE is the ‘code for NG
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 S
DEFAULT in Table 26, “Miscellaneous codes used in CLaI¥,

The value of FK_NAME in FOREIGN_KEYS QUERY.is-the value of the CONSTH
NAME column in XKS.

The value of UK_NAME in FOREIGN_KEYS_QUERY is the value of the UNIQU
CONSTRAINT_NAME column in XKS.

If there are no implementation-defined fnechanisms for setting the value of
DEFERABILITY in FOREIGN_KEYS @QUERY to the value of the code for
INITIALLY DEFERRED or to the value of the code for INITIALLY IMMEDIATE
in Table 26, “Miscellaneous codes-ised in CLI", then the value of DEFERABILIT]
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 valu
of the code for INITIALLY IMMEDIATE, or the code for NOT DEFERRABLE in
Table 26, “Miscellaneous codes used in CLI".

The value of UNIQUE_OR_PRIMARY in FOREIGN_KEYS_QUERY is 'PRIMAR

ET

RAINT

E

Y

gth3,

Let CATVAL, SCHVAL, and TBLVAL be the values of PKCatalogName, PKSchemaNgme,

and PKTableName, respectively.

If the METADATA ID attribute of S is TRUE, then:

1)

If PKCatalogName is a null pointer and the value of the CATALOG NAME infor
tion type from Table 28, “Codes and data types for implementation information”,

na-
Yy

XV)

XVi)

2)

then an exception condition 15 raised: CLI-specific condition — invalid use of U
pointer.

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.

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.

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.

2\ _Othorwiaca an avioantion aonditinis 1o yatond: O 1 cnnnifin Ao At HAAL
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length or buffer length.
Let CATVAL be the first L octets of PKCatalogName.

xvii) 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 of
PKSchemaName that precede the implementation-defined. iull character that
terminates a C character string.

3) Otherwise, an exception condition is raised: CLI-spegific condition — invalid stripg
length or buffer length.

Let SCHVAL be the first L octets of PKSchemaName.
xviii) Case:
1) If NL3 is not negative, then let L be<NL3.

2) If NL3 indicates NULL TERMNNATED, then let L be the number of octets of
PKTableName 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 stripg
length or buffer length.

Let TBLVAL be the first L octets of PKTableName.
xix) Case:
1) If the METADATA 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.

1) Otherwise,
case:
1) If SUBSTRI NG{ TRI M CATVAL) FROM1 FOR1) =" "' 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 ( 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:

UPPER( FK_TABLE_CAT) = UPPER(’ CATVAL’) AND

2)

C) Case:

1) If the value of NL2 is zero, then let SCHSTR be a zero-length string.

the value obtained from evaluating:

1) If the value of NL3-is zero, then let TBLSTR be a zero-length string.

I1) Otherwise,
Case:
1) If SUBSTRI NG TRI M SCHVAL) FROM1 FOR1) ="’ and if-SUBSTRI NG( TRl M SCHVAL)
FROM CHAR _LENGTH( TRI M SCHVAL) ) FOR 1) ="', then let TEMPSTR lpe

SUBSTRI NG ( TRl M SCHVAL) FROM 2
FOR CHAR LENGTH (/TRPMSCHVAL) ) - 2)

and let SCHSTR be the charactepstring:
FK_TABLE _SCHEM =" TEMPSTR\*AND

Otherwise, let SCHSTR be.the character string:
UPPER( FK_TABLE_SGHEM) = UPPER(’ SCHVAL’ ) AND

I1) Otherwise,
Case:
1) 1f SUBSTRI NG TRI M TBLVAL) FROM1 FOR1) =’ "' and if SUBSTRI NG TRl M TBLVAL)
FROM CHAR _LENGTH( TRI M TBLVAL)) FOR 1) ='"’, then let TEMPSTR be

the value obtained from evaluating:

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

and let TBLSTR be the character string:

FK_TABLE_NAME =’ TEMPSTR AND

2)

2) Otherwise:

Otherwise, let TBLSTR be the character string:
UPPER( FK_TABLE_NAME) = UPPER(’ TBLVAL') AND

A) If the value of NL1 is zero, then let CATSTR be a zero-length string; 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 TBLSTR be 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 TI ON

xxii) ExecDirect is implicitly invoked with S as the‘alue of StatementHandle, STMT as the
value of StatementText, and the length of STMT as the value of TextLength.

¢) If CHAR_LENGTH(PKN) # 0 (zero) and CHAR_LENGTH(FKN) # 0 (zero), then the result
of the routine is implementation-defined;
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6.24 FreeConnect

Function

Deallocate an SQL-connection.

Ddgfinition

Fr eeConnect (
Connect i onHandl e IN I NTEGER )
RETURNS SMALLI NT

General Rules
1) [Let CH be the value of ConnectionHandle.

2) |FreeHandle is implicitly invoked with HandleType indicating CONNECTION HANDLE and
with CH as the value of Handle.
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6.25 FreeEnv

Function

Deallocate an SQL-environment.

Ddgfinition

FreeEnv (
Envi r onnent Handl e IN I NTEGER )
RETURNS SMALLI NT

General Rules
1) [Let EH be the value of EnvironmentHandle.

2) |FreeHandle is implicitly invoked with HandleType indicating ENVIRONMENT HANDLE and
with EH as the value of Handle.
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6.26 FreeHandle

Function

Free a resource.

Ddfinition

Fr eeHandl e (
Handl eType IN  SMALLI NT,
Handl e I N | NTEGER )

RETURNS SMALLI NT

Gagneral 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 excepfion
condition is raised: CLI-specific condition — invalid handle.

3) |Case:
a) If HT indicates ENVIRONMENT HANDLE, then:

i) If H does not identify an allocated~SQL-environment, then an exception condition is
raised: CLI-specific condition ~<:invalid handle.

ii) Let E be the allocated SQL=~environment identified by H.
iii) The diagnostics areatassociated 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) K H does not identify an allocated SQL-connection, then an exception condition is raised:
CLI-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, “Impligit
set connection”, are applied to EC as the dormant connection.

vi) If there is a deferred parameter number associated with S, then an exception condition
is raised: CLI-specific condition — function sequence error.

vii) 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 of th
select source is destroyed.

)

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

viii) The automatically allocated CLI descriptor areas assdciated 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:

(7]

i) If H does not identify an allocated.CLT descriptor area, then an exception condition
raised: CLI-specific condition — invalid handle.

ii) Let D be the allocated CLI descriptor area identified by H.
iii) The diagnostics area associated with D is emptied.

iv) Let C be the allocated* SQL-connection with which D is associated and let EC be the
established SQL-connection associated with C.

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

vi) The_General Rules of Subclause 5.11, “Deferred parameter check”, are applied to D as
the,.DESCRIPTOR AREA.

vii) ket AT be the value of the ALLOC _TYPE field of D.

viii) If AT indicates AUTOMATIC, then an exception condition is raised: CLI-specific congli-
tiom—nvatiduse of automaticatty-attocateddescriptor ftandie:

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

Ded
Deg

Fre

Ge

1)

2)
3)

4)

5)

6)

\llocate an SQL-statement.

finition

eSt nt (

St at enent Handl e
Opti on

RETURNS SMALLI NT

| NTEGER ,
SMALLI NT )

z2Zz

neral Rules

Let SH be the value of StatementHandle and let S be the allocated SQL-statement identified
SH.

Let OPT be the value of Option.

If OPT is not one of the codes in Table 18, “Codes Used for FreeStmt options”, then an excep
condition is raised: CLI-specific condition — invalid attribute identifier.

Let ARD be the current application row deseriptor for S and let RC be the value of the COU
field of ARD.

Let APD be the current application-parameter descriptor for S and let PC be the value of th
COUNT field of APD.

Case:
a) If OPT indicates CLLOSE CURSOR and there is an open cursor associated with S, then:

i) The open carsor associated with S is placed in the closed state and its copy of the se
source is_deStroyed.

ii) Any<{etched row associated with S is removed from association with S.

b) If OPYT indicates FREE HANDLE, then FreeHandle is implicitly invoked with HandleTy|
indicating STATEMENT HANDLE and with SH as the value of Handle.

by

fion

NT

ect

pe

s of

c).) If OPT indicates UNBIND COLUMNS, then for each of the first RC item descriptor areg

ARD, the value of the DATA POINTER field is set to zero.

d) If OPT indicates UNBIND PARAMETERS, then for each of the first PC item descriptor
areas of APD, the value of the DATA POINTER field is set to zero.

e) If OPT indicates REALLOCATE, then the following objects associated with S are destroyed:

i) Any prepared statement.
ii) Any cursor.

iii) 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
Deg

Cet

Ge

1)

2)
3)

4)

the value of an SQL-connection attribute.

finition

Connect Attr (

neral Rules

Case:

a)

b)

Let A be the value of Attribute.

If A is not one of the code values in Table 16, “Codes used for connection attributes”, then ah
exception condition is_raised: CLI-specific condition — invalid attribute identifier.

If A indicates PORPULATE IPD, then:

a)

b)

Connect i onHandl e IN | NTEGER,
Attribute IN | NTEGER,
Val ue our ANY,
Buf f er Lengt h I N | NTEGER,
StringLength aut I NTEGER )

RETURNS SMALLI NT

If ConnectionHandle does not identify an allocated SQL-connection, then an exception
condition is raised: CLI-specific condition —invalid handle.

Otherwise:
i) Let C be the allocated SQL-connéction identified by ConnectionHandle.

ii) The diagnostics area associated with C is emptied.

If there is'no established SQL-connection associated with C, then an exception condition
raised:-connection exception — connection does not exist.

S

Otherwise:

i) If POPULATE IPD for C is true , then Value is set to 1 (one).

5)

ii) If POPULATE IPD for C is false , then Value is set to 0 (zero).

If A indicates SAVEPOINT NAME, then:

a)
b)
c)

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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If A indicates SAVEPOINT NUMBER, then Value is set to the value of the SAVEPOINT

6)
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 typesof at-
tributes”, as INTEGER, then Value is set to the value of the implementation-defined

connection attribute.

a)

b) Otherwise:
i) Let BL be the value of BufferLength.

ii) Let AV be the value of the implementation-defined connectien_attribute.

iii) The General Rules of Subclause 5.9, “Character stringfetrieval”, are applied with
Value, AV, BL, and StringLength as TARGET, VALUE, TARGET OCTET LENGTH,

RETURNED OCTET LENGTH, respectively.

and
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6.29 GetCursorName

Function
Get a cursor name.
Ddfinition
CGet [Cur sor Name  (
StatenmentHandle |IN | NTEGER
Cur sor Nare QUT CHARACTER(L),
Buf f er Lengt h IN  SMALLI NT,
NamelLengt h OUT SMALLINT )
RETURNS SMALLI NT
where L is the value of BufferLength and has a maximum value equal to the implementation-

defined maximum length of a variable-length character string,

Ge
1)
2)

3)
4)

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

Case:

with S; let CN be that associated cursor name.
b) Otherwise, let CN be the cursgr name associated with S.
Let BL be the value of Bufferkength.

The General Rules of Subclause 5.9, “Character string retrieval”, are applied with CursorNa|
CN, BL, and NamelL&ength as TARGET, VALUE, TARGET OCTET LENGTH, and RETURN
OCTET LENGTH,respectively.

a) If there is no cursor name associated with S, then a unique implementation-dependent ngme
that has the prefix 'SQLCUR’ or the-prefix 'SQL_CUR’ becomes the cursor name associated

me,
FD
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6.30 GetData

Function

Rellrieve a column value.

Dgfinition

CetfDat a (
St at enent Handl e IN | NTEGER,
Col utmNunber 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,
StrLen_or_Ind aur I NTEGER )

RETURNS SMALLI NT

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

2) [Case:

a) If there is no fetched rowset associated with S, then an exception condition is raised: Cl
specific condition — function sequence-grror.

b) If the fetched rowset associated with S is empty, then a completion condition is raised: :I:o
data, TargetValue and StrLen0r_Ind are set to implementation-dependent values, and po
further rules of this Subclause are applied.

¢) Otherwise, let R be thetfetched rowset associated with S.

3) |Let ARD be the current-application row descriptor for S and let N be the value of the TOP |
LEVEL_COUNT field_of ARD.

4) |Let AS be thevalue of the ARRAY_SIZE field in the header of ARD. Let P be the value of the
attribute CURRENT OF POSITION of S.

5) |If P is greater than AS, the P-th row in R has not been fetched, or the value of the CURSOR
SCROLLABLE attribute of S is NONSCROLLABLE and AS is greater than 1 (one), then am
exception condition is raised: CLI-specific condition — invalid cursor position.

6) Let FR be the P-th row of R.
7) Let D be the degree of the table defined by the select source associated with S.

8) If N is less than zero, then an exception condition is raised: dynamic SQL error — invalid
descriptor count.

9) Let CN be the value of ColumnNumber.

10) If CNis 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-ig
either ROW or ARRAY, or if the LEVEL of IDA is greater than 0 (zero), then an exception
condition is raised: dynamic SQL error — invalid descriptor index.

NOTE 29 — GetData cannot be called to retrieve the data corresponding to a subordinate’ descripto
record such as, for example, from an individual field of a ROW type.

If CN is not greater than HBCN, then

Case:

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
exception condition is raised: dynamic SQL error —d{nvalid descriptor index.
NOTE 30 — This implementation-defined feature determines whether columns before the higheg
bound column can be accessed by GetData.

=y

If there is a fetched column number associated With FR, then let FCN be that column number;
otherwise, let FCN be zero.

NOTE 31 — “fetched column number” is the-GolumnNumber value used with the previous invocatiof (if
any) of the GetData routine with FR. See,the General Rules later in this Subclause where this value|is
set.

Case:

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 descriptpr
index.

NOTE 32 — Thisimplementation-defined feature determines whether GetData can only access
columns in aseending column number order.

b) If FCN isless than zero, then:
i) ket AFCN be the absolute value of FCN.

iiy Case:

-

I CiNTstess tham AFCIN, thenm it is imptementation-defined whether am exceptio
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)

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,

“Cadeotcad foranpnhecaticn-datatunecain- SOl /O 1"

b)

CUTC S OSCUTOT PP hcotioTr oot Cy PpCo T oo

T is one of the code values in Table 8, “Codes used for application data types in SQL/CL]",
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 colum

>

If T does not indicate ARD TYPE, then the data type of the <target specification> described [by

IDAissetto T.
Let IRD be the implementation row descriptor associated with S.

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

a)

b)

If

Let CT, P, and SC be the values of the TYPE, PRECISION, and SCALE fields, respectivgly,
for the CN-th item descriptor area of IRD for which LEVEL is 0 (zero).

The data type, precision, and scale of the <target specification> described by IDA are sef to
CT, P, and SC, respectively, for the purposes of this GetData invocation only.

IDA is not valid as specified in Subclause 5.13;. “Description of CLI item descriptor areas’),

then an exception condition is raised: dynamiesSQL error — using clause does not match target

specifications.
Let TT be the value of the TYPE fieldef“1DA.

Case:

a)

b)

Case:

a)

If TT indicates CHARAGTER, then:

i) Let UT be the code’value corresponding to CHARACTER VARYING as specified in
Table 7, “Codes Used for implementation data types in SQL/CLI".

ii) Let CL bethe implementation-defined maximum length for a CHARACTER VARYING
data type:

Otherwise, let UT be TT and let CL be zero.

If FCN is less than zero, then

198

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 SQL error
— invalid descriptor index.

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 function>:

SUBSTRI NG¥#( DV FROM¥( FL+1) )
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b) Otherwise:
i) Let FL be zero.

ii) 1et SDT he the effective data type of the CN-th <select list> column as represented by
the values of the TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVALD
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 ‘CN-th item
descriptor area of IRD. Let SV be the value of the <select list> column,ywith data type
SDT.

iii) If TYPE indicates USER-DEFINED TYPE, then let the most speeific 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 fields [in
the corresponding item descriptor area of IRD.

iv) Let TDT be the effective data type of the CN-th <target specification> as representefl
by the type UT, the length value CL, and the values of the PRECISION, SCALE,
CHARACTER_SET_CATALOG, CHARACTERNSET _SCHEMA, CHARACTER_SET _
NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA,
USER_DEFINED_TYPE_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and SCOP}
NAME fields of IDA.

v) Let LTDT be the data type on the-last retrieval of the CN-th <target specification>,
if any. If any of the following is-true, then it is implementation-defined whether or
not exception condition is raised: dynamic SQL error — restricted data type attribut
violation.

11°

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

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

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

4)/ If LTDT and TDT both identify a user-defined type and only one of LTDT and TIDT
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)

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 IV of the
CN-th <target specification>.

B) Otherwise:

1) If the <cast specification>
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: dynamif
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 specificat
tion>", in ISO/IEC 907542; then an exception condition is raised in accor-
dance with the General*Rules of Subclause 6.22, "<cast specification>", i
ISO/IEC 9075-2.

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

is effecCtively performed, and the result is the value TV of the CN-th <target
specification>.

3) If SDT4s a user-defined type and TDT is a predefined data type, then:

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

1%
o

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

C)l_The Q\J/nf:\y Rules of Subclause 1015 "Determination of a frnm-cql 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-sqgl 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>.
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26)
27)

28)
29)

30)

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

E)

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

trancforon frinctinn v anlatr o

A
T ISTOT I TOT T troTT vV IoTaCroT .

CN becomes the fetched column number associated with the fetched row associated with'S.

If TV is the null value, then

Case:

a) If StrLen_or_Ind is a null pointer, then an exception condition is raised: data exception {—

null value, no indicator parameter.

b) Otherwise, StrLen_or_Ind is set to the appropriate 'Code’ for SQL_.NULL DATA in Table
“Miscellaneous codes used in CLI", and the value of TargetValue is implementation-
dependent.

Let OL be the value of BufferLength.

If null termination is true for the current SQL-environment, then let NB be the length in oc
of a null terminator in the character set of the i-th_bound target; otherwise let NB be 0 (zerg

If TV is not the null value, then:
a) StrLen_or_Ind is set to O (zero).
b) Case:

i) If TT does not indicate CHARACTER, CHARACTER LARGE OBJECT, or BINARY
LARGE OBJECT, then TargetValue is set to TV.

ii) Otherwise:
1) If TT is CHARACTER or CHARACTER LARGE OBJECT, then:

A) KAV is a zero-length character string, then it is implementation-defined whet
or not an exception condition is raised: data exception — zero-length charact
string.

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

26,

kets

).

her

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 TV i
octets.

4) Let FL be (FL+OL—NB).

n
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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

Gef a field from a CLI descriptor area.

Ddfinition

Cet[DescFiel d (

Descri pt or Handl e I'N I NTEGER,
Recor dNunber I'N SMALLI NT,
Fieldldentifier I'N SMALLI NT,
Val ue ouT ANY,
Buf f er Lengt h IN I NTEGER,
StringlLength aur I NTEGER )
RETURNS SMALLI NT

General Rules

1) |Let D be the allocated CLI descriptor area identified by*DescriptorHandle and let N be the value
of the COUNT field of D.

2) |Let FI be the value of Fieldldentifier.

3) [If FI is not one of the code values in Table*20, “Codes used for descriptor fields”, then an
exception condition is raised: CLI-specifi¢ condition — invalid descriptor field identifier.

4) |Let RN be the value of RecordNumbeér.

5) |Let TYPE be the value of the Type column in the row of Table 20, “Codes used for descriptor
fields”, that contains FI.

6) |The General Rules of Subclause 5.11, “Deferred parameter check”, are applied to D as the
DESCRIPTOR AREA.

7) [If TYPE is 'ITEM) then:

a) If RN isJess than 1 (one), then an exception condition is raised: dynamic SQL error —
invalid ‘'descriptor index.
b) AIFRN is greater than N, then a completion condition is raised: no data.

8) "Hfbisamimptementationrow descriptor—thentet-Shetheahocated-SQt=statement—=assoctated
with D.

9) Let MBR be the value of the May Be Retrieved column in the row of Table 22, “Ability to
retrieve SQL/CLI descriptor fields”, that contains FI and the column that contains the descriptor
type D.

10) If 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.
11) If MBR is 'No’, then an exception condition is raised: CLI-specific condition — invalid descriptor

field identifier.
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12)

13)

14)

15)

16)
17)

18)
19)

EC

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

descriptor field identifier.

Lot INA ha tha 1o docorintny arna Af N cnnnifing by
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If TYPE is 'HEADER’, then header information from the descriptor area D is retrievedyas
follows.

Case:
a) If Fl indicates COUNT, then the value retrieved is N.
b) If FI indicates ALLOC_TYPE, then the value retrieved is the allocationtype for D.

¢) If FI indicates an implementation-defined descriptor header field,.then the value retrieve
the value of the implementation-defined descriptor header figld-identified by FI.

d) Otherwise, if FI indicates a descriptor header field definéd in Table 20, “Codes used for
scriptor fields”, then the value retrieved is the value of.the descriptor header field identit
by FI.

If TYPE is 'ITEM’, then item information from the_descriptor area D is retrieved as follows:
Case:

a) If FI indicates an implementation-defined descriptor item field, then the value retrieved
the value of the implementation-defined descriptor item field of IDA identified by FI.

b) Otherwise, if FI indicates a descriptor item field defined in Table 20, “Codes used for desg
tor fields”, then the value retrieved is the value of the descriptor item field of IDA identi
by FI.

Let V be the value retrieved:

If FI indicates a descriptor field whose row in Table 6, “Fields in SQL/CLI row and paramet
descriptor areas”, Comntains a Data Type that is not CHARACTER VARYING, then Value is
to V and no further rules of this Subclause are applied.

Let BL be thévalue of BufferLength.

If FI indicates a descriptor field whose row in Table 6, “Fields in SQL/CLI row and paramet
descriptor areas”, contains a Data Type that is CHARACTER VARYING, then the General R
of:Subclause 5.9, “Character string retrieval”, are applied with Value, V, BL, and StringLeng

d is
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Function

Getf commonly-used fields from a CLI descriptor area.

Dgfinition

Cet[DescRec (
Descri pt or Handl e I'N I NTEGER,
Recor dNunber I'N SMALLI NT,
Nane our CHARACTER( L) ,
Buf f er Lengt h I'N SMALLI NT,
NarmelLengt h aut SMVALLI NT,
Type aut SVALLI NT,
SubType outr SMVALLI NT,
Length our | NTEGER,
Pr eci si on outr SMALLI NT,
Scal e ot SMALLI NT,
Nul | abl e outr SMALLI NT )

RETURNS SMALLI NT

where L is the value of BufferLength and has a maximum value equal to the implementation-
defined maximum length of a variable-length charkacter string.

Gdneral Rules

1) [Let D be the allocated CLI descriptorlarea identified by DescriptorHandle and let N be the value
of the COUNT field of D.

2) |The General Rules of Subclause 5.11, “Deferred parameter check”, are applied to D as the
DESCRIPTOR AREA.

3) |Let RN be the value of RecordNumber.
4) |Case:

a) If RN is/ess than 1 (one), then an exception condition is raised: dynamic SQL error —
invalid descriptor index.

b) QOtherwise, if RN is greater than N, then a completion condition is raised: no data.

5) [I£D is an implementation row descriptor associated with an allocated SQL-statement S ang
There 1S No prepared or execUuted Statement associated WIth S, then an exception condition 1s
raised: CLI-specific condition — associated statement is not prepared.

6) Let ITEM be the <dynamic parameter specification> or <select list> column (or part thereof, if
the item descriptor area of D is a subordinate descriptor) described by the item descriptor area
of D specified by RN.

7) Let BL be the value of BufferLength.
8) Information is retrieved from D:

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)

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

LM

d)

9)

T =iVl

If Precision is not a null pointer, then Precision is set to the value of the PRECISIONfigld
of ITEM.

If Scale is not a null pointer, then Scale is set to the value of the SCALE fieldof ITEM.

If Nullable is not a null pointer, then Nullable is set to the value of the NULLABLE field of
ITEM.

If Name is not a null pointer, then

Case:

i) If null termination is false for the current SQL-environment and BL is zero, then np
further rules of this Subclause are applied.

ii) Otherwise:
1) The value retrieved is the value of thet!NAME 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 NameL.ength as TARGET, VALUE, TARGET OCTET LENGTH,
and RETURNED OCTET'LENGTH, respectively.
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Function

Get information from a CLI diagnostics area.

Ddgfinition

Cet[Di agFi el d (

Handl eType I'N SMVALLI NT,
Handl e IN | NTEGER,
Recor dNunber IN SMVALLI NT,
Di agldentifier I N SMALLI NT,
Di agl nfo ouTt ANY,
Buf f er Lengt h I'N SMALLI NT,
StringLength aut SMALLI NT )

RETURNS SMALLI NT

Gedaneral Rules
1) [Let HT be the value of HandleType.

2) |If HT is not one of the code values in Table 13; “€odes used for handle types”, then an exception
condition is raised: CLI-specific condition —invalid handle.

3) |Case:

a) If HT indicates ENVIRONMENT 'HANDLE and Handle does not identify an allocated SQL-
environment, then an exception condition is raised: CLI-specific condition — invalid handle.

b) If HT indicates CONNECTION HANDLE and Handle does not identify an allocated SQL-
connection, then an“exception condition is raised: CLI-specific condition — invalid hand

o

¢) If HT indieates STATEMENT HANDLE and Handle does not identify an allocated SQLA
statement, then an exception condition is raised: CLI-specific condition — invalid handlg.

d) 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.

4) Let DI be the value of Diagldentifier.

5) 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.

6) Let TYPE be the value of the Type column in the row that contains DI in Table 12, “Codes used
for diagnostic fields”.

7) Let RN be the value of RecordNumber.
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8)

9)

10)

11)

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.
If TYPE is 'STATUS', then:
a) If RN is less than 1 (one), then an exception condition is raised: invalid condition numbgr.

b) If RN is greater than N, then a completion condition is raised: no data, and, ho further rules
of this Subclause are applied.

If DI indicates ROW_COUNT and R is neither Execute nor ExecDirect,"then an exception
condition is raised: CLI-specific condition — invalid attribute identifier.

If TYPE is 'HEADER’, then header information from the diagnostics area associated with tHe
resource identified by Handle is retrieved.

a) If DI indicates NUMBER, then the value retrieved is /N

b) If DI indicates DYNAMIC_FUNCTION, then

Case:

i) If no SQL-statement was being prepared or executed by R, then the value retrieved Is a
zero-length string.

ii) Otherwise, the value retrieved. is the character identifier of the SQL-statement being
prepared or executed by RxFhe value DYNAMIC_FUNCTION values are specified ip
Table 26, "SQL-statement/codes", in ISO/IEC 9075-2 and in Table 9, "SQL-statemen
codes", in ISO/IEC 9075-5.

NOTE 35 — Additional valid DYNAMIC_FUNCTION values may be defined in other parts pf
ISO/IEC 9075.

¢) If DI indicates®BYNAMIC_FUNCTION_CODE, then

Case:

i) If Re-SQL-statement was being prepared or executed by R, then the value retrieved is 0
(zero).

iiy Otherwise, the value retrieved is the integer identifier of the SQL-statement being pfe-
pared or executed by R. The value DYNAMIC_FUNCTION_CODE values are specifigd

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 other
parts of ISO/IEC 9075.

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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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>.

f)

)

et T e the tabte Tdentified by the <tabte Trarme=> directty contaimed 1T S.
Case:

i) If S is an <insert statement>, then the value retrieved is the number of rows insertgd
into T.

ii) If S is not an <insert statement> and does not contain a <search condijtion>, then the
value retrieved is the cardinality of T before the execution of S.

iii) Otherwise, let SC be the <search condition> directly containgd\in S. The value retrigved
is effectively derived by executing the statement:

SELECT COUNT( *)
FROM T
WHERE SC

before the execution of S.

The value retrieved following the execution by R of an SQL-statement that does not
directly result in the execution of a <delete statement: searched>, <insert statement
<update statement: searched> is implementation-dependent.

Vv

or

If DI indicates MORE, then the valué retrieved is

Case:

i) If more conditions were-raised during execution of R than have been stored in the
diagnostics area, then 1 (one).

ii) If all the conditions that were raised during execution of R have been stored in the
diagnostics-area, then 0 (zero).

If DI indicates TRANSACTIONS_COMMITTED, then the value retrieved is the number
of SQL-trafisactions that have been committed since the most recent time at which the
diagnastics area for HT was emptied.

NOTE 38 — 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. TRANSACTIOINS_
COMMITTED indicates the number of SQL-transactions that were committed during the invocat|on

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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12)

i)

If DI indicates TRANSACTION_ACTIVE, then the value retrieved is 1 (one) if an SQL-
transaction is currently active and is 0 (zero) if an SQL-transaction is not currently active.

NOTE 40 — TRANSACTION_ACTIVE indicates whether an SQL-transaction is active upon return

)

If TYPE is 'STATUS', then information from the RN-th status record in the diagnostics areg
associated with the resource identified by Handle is retrieved.

a)

b)

c)

d)

e)

)

Trom an external routine.

If DI indicates an implementation-defined diagnostics header field, then the value fetrieyed
is the value of the implementation-defined diagnostics header field.

If DI indicates CONDITION_NUMBER, then the value retrieved is RN«

If DI indicates SQLSTATE, then the value retrieved is the SQLSTATE value corresponding
to the status condition.

If DI indicates NATIVE_CODE, then the value retrieved is-the implementation-defined
native error code corresponding to the status condition

If DI indicates MESSAGE_TEXT, then the value retrieved is

Case:

i) If the value of SQLSTATE corresponds\to external routine invocation exception, external
routine exception, or warning, then.the message text item of the SQL-invoked routing
that raised the exception condition:

ii) Otherwise, an implementation-defined character string.

NOTE 41 — An implementation may provide <space>s or a zero-length string or a charactef
string that describes the status condition.

If DI indicates MESSAGE_LENGTH, then the value retrieved is the length in characters of
the character string value of MESSAGE_TEXT corresponding to the status condition.

If DI indicatesCMESSAGE_OCTET_LENGTH, then the value retrieved is the length in
octets of theleharacter string value of MESSAGE_TEXT corresponding to the status congl
tion.

If Dlindicates CLASS_ORIGIN, then the value retrieved is the identification of the namling
authority that defined the class value of the SQLSTATE value corresponding to the statlis
condition. That value shall be 'ISO 9075’ if the class value is fully defined in Subclause 22.1,
"SQLSTATE", in ISO/IEC 9075-2 or Subclause 5.12, “CLI-specific status codes”, and shal| be

h)

anmimpltementation-defined—character-stringother-thamr4SS-9075forany-tmplementation-
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, themr the vatues Tetrigved

are

Case:

i) If the value of SQLSTATE corresponds to warning — cursor operation cofflict, then the
value of CURSOR_NAME is the name of the cursor that caused the completion condition

to be raised.

ii) If the value of SQLSTATE corresponds to integrity constraint viglation, transaction
rollback — integrity constraint violation, or triggered data change violation, then:

1)

2)

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 constraintor 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 schéma 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 refererjced
by the assertion has been modified as a result of executing the SQL-statement,
then the values of CATALOG_NAME, SCHEMA NAME, and TABLE_NAME
are the <catalog name>, the <unqualified schema name> of the <schema nane>,
and the ‘<qualified identifier> or <local table name>, respectively, of the modified
table!

C) ~Otherwise, the values of CATALOG_NAME, SCHEMA_NAME, and TABLE_
NAME are <space>s.

If the value of TABLE_NAME identifies a declared local temporary table, then
the value of CATALOG_NAME is <space>s and the value of SCHEMA_NAME is
'"MODULE'.

FETEN L
III} I

2)
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The values of CATALOG_NAME, SCHEMA_NAME, and TABLE_NAME are the
<catalog name>, the <unqualified schema name> of the <schema name> of the
schema that contains the table that caused the syntax error or the access rule
violation and the <qualified identifier> or <local table name>, respectively. If
TABLE_NAME refers to a declared local temporary table, then CATALOG_NAME is
<space>s and SCHEMA_ NAME contains 'MODULE'.

If the syntax error or the access rule violation was for an inaccessible column, then
the value of COLUMN_NAME is the <column name> of that column. Otherwise, the
value of COLUMN_NAME is <space>s.
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iv)

v)

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.

EC

If the value of SQLSTATE corresponds to with check option violation, then the values

af CATAL f\f‘ NAME CCOCLICAMMA _NAME ~nd TADL L NAME ~ra tha catala

vi)

vii)

- CATAEOGCNAMESCHEMANAME—ard- FABLEENAMEare—the<catalegrames
and the <unqualified schema name> of the <schema name> of the schema that conta
the view that caused the violation of the WITH CHECK OPTION, and the <qualifie
identifier> of that view, respectively.

If the value of SQLSTATE does not correspond to syntax error or accessirule violatio
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 COLUMN_NAME is replaced
a zero-length string.

2) If the values of CATALOG_NAME, SCHEMA_NAME, and TABLE_NAME identi

a table for which no privileges are granted to.the enabled authorization identifief:

then the values of CATALOG_NAME, SCHENMA NAME, and TABLE_NAME arg
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 the val
of CONSTRAINT_CATALOG, ‘€ONSTRAINT_SCHEMA, and CONSTRAINT_NA
are replaced by a zero-lengthUstring.

4) If the values of CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and

ins
i

—

by

fy

Lies
ME

CONSTRAINT_NAME identify an assertion contained in some schema S and if the

owner of S is notvincluded in the set of enabled authorization identifiers, then th
values of CONSFRAINT_CATALOG, CONSTRAINT_SCHEMA, and CONSTRAIN
NAME are feplaced by a zero-length string.

If the value-of' SQLSTATE corresponds to triggered action exception, to transaction
rollbacktriggered action exception, or to triggered data change violation that was
caused.by a trigger, then:

~\XThe values of TRIGGER_CATALOG and TRIGGER_SCHEMA are the <catalog
name> and the <unqualified schema name>, respectively, of the <schema name>
the schema containing the trigger. The value of TRIGGER_NAME is the <qualif
identifier> of the <trigger name> of the trigger.

e
NT_

of
ed

viii)

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.

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.

20 Caca:
=J) TToTT

A) If the condition is related to some parameter P; of the SQL-invoked routine,
then:

1) The value of PARAMETER_MODE is the <parameter mode>, of)P;.
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_NAME-is a zero-length string.

ix) If the value of SQLSTATE corresponds to~data exception — numeric value out of range,
data exception — invalid character value“for cast, data exception — string data, righ
truncation, data exception — intervalb field overflow, integrity constraint violation, wafn-
ing — string data, right truncation, ‘or warning — implicit zero-bit padding, and thd
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 <catalog
name> and <unqualified schema name>, respectively, of the <schema name> of the
schema containing the SQL-invoked routine.

2) The valugs, of ROUTINE_NAME and SPECIFIC_NAME are the <identifier> of the
<routine-name> and the <identifier> of the <specific name>, respectively, of the
SQL<invoked routine.

3) _Ifthe condition is related to some parameter P; of the SQL-invoked routine, then:
A) The value of PARAMETER_MODE is the <parameter mode> of P;.

B) The value of PARAMETER_ORDINAL_POSITION is the value of i.

C) 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)

EC

ii) If R is Disconnect, then the name of the SQL-server and the associated implementation-

defined connection name, respectively, associated with the allocated SQL-connection
referenced by R.

£ tho ctatiic conditinn (\anc caicnd iy +thn anpnlication Af fhn CAanara L DRuloc of

k)

n)

Let V be the valuesretrieved.

If DI indicates a-diagnostics field whose row in Table 2, “Fields in SQL/CLI diagnostics areal
contains a Datd Type that is neither CHARACTER nor CHARACTER VARYING, then Diagl
is set to M, ‘and no further rules of this Subclause are applied.

Let Bl be the value of BufferLength.

ITBL is not greater than zero, then an exception condition is raised: CLI-specific condition

T
Ty H—tRAt-Status—eoRattei—was—tatsea u_y crCTopPpPTICT o o i oTTic o =tHEeS—64

Subclause 5.3, “Implicit set connection”, then the name of the SQL-server and the
implementation-defined connection name, respectively, associated with the dormant
connection specified in the application of that Subclause.

iv) If the status condition was raised in an SQL-session, then the name of the) SQL-serV
and the implementation-defined connection name, respectively, associated with the
SQL-session in which the status condition was raised.

v) Otherwise, zero-length strings.

If DI indicates CONDITION_IDENTIFIER, then the value retrieved is

Case:

i) If the value of SQLSTATE corresponds to unhandled user-defined exception, then the
<condition name> of the user-defined exception:

ii) Otherwise, a zero-length string.

If FI indicates ROW_NUMBER, then the yalue retrieved is the number of the row in th
rowset to which this diagnostic record -corresponds. If the diagnostic record does not cor
spond to any particular row, then the-value retrieved is O (zero).

If FI indicates COLUMN_NUMBER, then the value retrieved is the number of the colun
to which this diagnostic record:corresponds. If the diagnostic record does not correspond
any particular column, then‘the value retrieved is 0 (zero).

If DI indicates an implementation-defined diagnostics status field, then the value retriev
is the value of the implementation-defined diagnostics status field.

1

3 1
nfo

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 DiagInfo are set to V and the val
of the remaining octets of Diaglnfo are implementation-dependent.
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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

ctrina’ peanhy e aotate All of v vbhocn bt v oara

ST g NPTy IOt tC o, o OT VW I TOSToTtS ar C—ZCToT

i) If L is not greater than (BL—k), then the first (L+Kk) octets of Diaglnfo are set to,W con-
catenated with a single implementation-defined null character that terminatestaC clar-
acter string. The values of the remaining characters of Diaglnfo are implementation
dependent.

ii) Otherwise, Diaglnfo is set to the first (BL—K) octets of V concatenated with a single
implementation-defined null character that terminates a C character string.
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6.34 GetDiagRec

Function

Gef commonly-used information from a CLI diagnostics area.

Ddfinition

CGet D agRec (
Handl eType I'N SMVALLI NT,
Handl e I'N | NTEGER,
Recor dNunber I'N SMALLI NT,
Sql state out CHARACTER( 5) ,
Nati veError out I NTEGER,
MessageText aur CHARACTER( L),
Buf f er Length I'N SMVALLI NT,
Text Lengt h auT SMALLI NT )

RETURNS SMALLI NT

where L is the value of BufferLength and has a maximum.value equal to the implementation-
defined maximum length of a variable-length character string.

General Rules
1) [Let HT be the value of HandleType.

2) |If HT is not one of the code values in Fable 13, “Codes used for handle types”, then an exception
condition is raised: CLlI-specific condition — invalid handle.

3) |Case:

a) If HT indicates ENVIRONMENT HANDLE and Handle does not identify an allocated SQL-
environment, then an;exception condition is raised: CLI-specific condition — invalid handle.

b) If HT indicates CONNECTION HANDLE and Handle does not identify an allocated SQL-
connectior, then an exception condition is raised: CLI-specific condition — invalid hand

@

¢) If HIvindicates STATEMENT HANDLE and Handle does not identify an allocated SQLA
statement, then an exception condition is raised: CLI-specific condition — invalid handlg.

d) 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.

4) Let 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 resaur
identified by Handle is retrieved.

(]
(¢°]

a) If Sqlstate is not a null pointer, then Sqlstate is set to the SQLSTATE value corresponding
to the status condition.

b) If NativeError is not a null pointer, then NativeError is set to the implémentation-defingd
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, then np
further rules of this Subclause are applied.

ii) Otherwise, an implementation-defined character 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 raised: CLI-
specific condition — invalid string length or buffer length. If TextLength is not a 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 set to
MT and thewalues of the remaining octets of MessageText are implementatign-
dependent.

B) Otherwise, MessageText is set to the first BL octets of MT.

2) Othérwise, let k the number of octets in a null terminator in the character set
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 MessageText arfe
set to MT concatenated with a single implementation-defined null character
that terminates a C character string. The values of the remaining characterq of
Viessage Text are implementation-oependent.

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

Getl the value of an SQL-environment attribute.

Ddgfinition

Get[EnvAttr (

Envi r onnent Handl e IN | NTEGER,
Attribute IN | NTEGER,
Val ue our ANY,
Buf f er Lengt h I N | NTEGER,
StringLength aut I NTEGER )

RETURNS SVALLI NT

Gdneral Rules
1) [Case:

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-speciffi
condition — invalid handle.

c

b) Otherwise:
i) Let E be the allocated SQL-etwvironment identified by EnvironmentHandle.
ii) The diagnostics area associated with E is emptied.

2) |Let A be the value of Attribute.

3) [If A is not one of the code values in Table 15, “Codes used for environment attributes”, thenjan
exception condition-is_raised: CLI-specific condition — invalid attribute identifier.

4) |If A indicates NULL TERMINATION, then

Case:
a) If nultermination for E is true , then Value is set to 1 (one).

b)” ' 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.

Ddgfinition

Cet[Feat urel nfo (

Connect i onHandl e | NTEGER,

I'N
Feat ur eType I'N CHARACTER( L1),
Feat ur eTypelLengt h I'N SMVALLI NT,
Featureld I'N CHARACTER(L2),
Feat urel dLengt h I'N SMVALLI NT,
SubFeat urel d I'N CHARACTER( L3) ,
SubFeat urel dLengt h I'N SMVALLI NT,
Support ed out SMALLI NT )
RETURNS SMALLI NT

where L1, L2, and L3 are determined by the values of FeatureTypelLength, FeatureldLength, and
SuljFeatureldLength, respectively, and each of L1, L2, and L3 has a maximum value equal to the
implementation-defined maximum length of a variable=length character string.

Gdneral Rules
1) [Case:

a) If ConnectionHandle does not identify an allocated SQL-connection, then an exception
condition is raised: CLI-specifi¢c-condition — invalid handle.

b) Otherwise:
i) Let C be the allocated SQL-connection identified by ConnectionHandle.
ii) The diagnasties area associated with C is emptied.

2) [Case:

a) If there’is no established SQL-connection associated with C, then an exception condition|is

raised’ connection exception — connection does not exist.

b) ~Otherwise, let EC be the established SQL-connection associated with C.

3) TFEC 15 not the current SQL-connection, then the General Rules of Subclause 5.3, “Tmplicit set
connection”, are applied to EC as the dormant SQL-connection.

4) Let FTL be the value of FeatureTypeLength.
5) Case:
a) If FTL is not negative, then let L be FTL.

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

6) Case:

a) If L is zero, then an exception condition is raised: CLI-specific condition — invalid string
length or buffer length.

b) Otherwise, let FTV be the first L octets of FeatureType and let FT be the value' of

TRIM ( BOTH' ' FROM FTV )

7) |If FT is other than 'FEATURE’, 'SUBFEATURE’, or 'PACKAGE’, then.an.exception condition is
raised: CLI-specific condition — invalid attribute value.

8) |Let FIL be the value of FeatureldldLength.
9) [Case:
a) If FIL is not negative, then let L be FIL.

b) If FIL indicates NULL TERMINATED, then let L be the number of octets of Featureld 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.

10) |Case:

a) If L is zero, then an exception’ condition is raised: CLI-specific condition — invalid string
length or buffer length.

b) Otherwise, let FIV be the first L octets of Featureld and let FI be the value of

TRIM( BOFH ' ' FROM FI V)
11) |Case:
a) If FTuis 'SUBFEATURE’, then:

i) Let SFIL be the value of SubFeatureldLength.

i) Case:
1) If SFIL is not negative, then let L be SFIL.

2) 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.

3) 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:

1) If L is zero, then an exception condition is raised: CLI-specific condition — inval
string length or buffer length.

EC

id

2) Otherwise, let SFIV be the first L octets of SubFeatureld and let SFI be the vail
of

TRIM( BOTH' ' FROM SFIV )

b) Otherwise, let SFI be a character string consisting of a single space.

If there is no row in the INFORMATION_SCHEMA.SQL_FEATURESview with FEATURE]

SUBFEATURE_PACKAGE_CODE equal to FT, FEATURE_ID equal 1o FI, and SUB_
FEATURE_ID equal SFI, then an exception condition is raised: GLI*specific condition — inv
attribute value.

Let SH be an allocated statement handle on C.

Let STMT be the character string:

SELECT | S_SUPPORTED

FROM | NFORMATI ON_SCHEMA. SQL_FEATURES

WHERE FEATURE_SUBFEATURE_PACKAGE _COBE = ' FT’
AND FEATURE_ID = " FI’
AND SUB_FEATURE_ID = ’* SFI”’

Let IS be the single column value-returned by the implicit invocation of ExecDirect with SH
the value of StatementHandle, STMT as the value of StatementText, and the length of STM
as the value of TextLength,

If any status condition{such as connection failure, is caused by the implicit execution of
ExecDirect, then:

a) The status records returned by ExecDirect are returned on ConnectionHandle.

b) This invoeation of GetFeaturelnfo returns the same return code that was returned by th
implieit’ invocation of ExecDirect and no further Rules of this Subclause are applied.

If thesvalue of IS is '"YES', then Supported is set to 1 (one); otherwise, Supported is set to O
(zere).

e

blid

as
T
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6.37 GetFunctions

Function

Detlermine whether a CLI routine is supported.

Ddgfinition

CGet[Functions (

Connect i onHandl e I'N | NTEGER,
Functionld IN SMALLI NT,
Support ed aut SVALLI NT )
RETURNS SMALLI NT

Gdneral Rules
1) [Case:

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-connection identified by ConnectionHandle.
ii) The diagnostics area associated ‘with C is emptied.

2) [Case:

a) If there is no established. SQL-connection associated with C, then an exception condition
raised: connection exception — connection does not exist.

S

b) Otherwise, let EC. be-the established SQL-connection associated with C.

3) |If EC is not the current SQL-connection, then the General Rules of Subclause 5.3, “Implicit et
connection”, are applied to EC as the dormant SQL-connection.

4) |Let FI be the value of Functionld.

5) |If FIL_ischot one of the codes in Table 27, “Codes used to identify SQL/CLI routines”, then ar]
exeeption condition is raised: CLI-specific condition — invalid Functionld specified.

6) Tt Fiidentifies a CtiToutine that s supported by the Tmptementation, therm Supported 1S Se
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.

Dgfinition

Cetfl nfo (
Connect i onHandl e I'N | NTEGER,
I nf oType I'N SMALLI NT,
I nf oVal ue our ANY,
Buf f er Lengt h IN SMALLI NT,
StringLength aut SVALLI NT )

RETURNS SMALLI NT

Gdneral Rules
1) [Case:

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-connéction identified by ConnectionHandle.
ii) The diagnostics area associated with C is emptied.

2) [Case:

a) If there is no established SQL-connection associated with C, then an exception condition|is

raised: connection exeeption — connection does not exist.
b) Otherwise, let EC be the established SQL-connection associated with C.

3) |If EC is not the/current SQL-connection, then the General Rules of Subclause 5.3, “Implicit et
connectiont.are applied to EC as the dormant SQL-connection.

4) |Several-General Rules in this Subclause cause implicit invocation of ExecDirect. If any statyus
condition, such as a connection failure, is caused by such implicit invocation of ExecDirect, then:

a) The status records returned by ExecDirect are returned on ConnectionHandle.

b) This invocation of GetInfo returns the same return code that was returned by the implicit
invocation of ExecDirect and no further Rules of this Subclause are applied.

5) Let IT be the value of InfoType.

6) 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.

7) 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) Let SH be an allocated statement handle on C.

10) |Case:

a) 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 STATEMEN¥#OCTETS SCHEMA
— MAXIMUM STATEMENT OCTETS
— MAXIMUM FABLE NAME LENGTH
— MAXIMUM-TABLES IN SELECT
— MAXIMUM USER NAME LENGTH

— MAXIMUM CATALOG NAME LENGTH
then:

i) Let STMT be the character ering;

SELECT SUPPORTED_VALUE
FROM | NFORVATI ON_SCHENA. SQL_SI ZI NG
VWHERE SIZING ID = IT

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.

b) If IT indicates any of the following:

— CATALOG NAME
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— COLLATING SEQUENCE
— CURSOR COMMIT BEHAVIOR

— DATA SOURCF NAMFE

0)

d)

— 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 MPEEMENTATI ON_I NFO
VWHERE | MPLEMENTATIONLINFO ID = T

ii) Let V be the single column value returned by the implicit invocation of ExecDirect wjith
SH as the value of StatementHandle, STMT as the value of StatementText, and the
length of STMT as the value'of TextLength.

If IT indicates any of the follewing:
— DEFAULT TRANSACTION ISOLATION
— IDENTIFIER-CASE

— TRANSACTIYON CAPABLE
then:

i) Ket'STMT be the character string;

SELECT | NTEGER _VALUE

WHERE | MPLENENTATI ON 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.

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)

HWAY £ SO cininavtc +ha altor coliiman Anfinidion laca on-the Altor tabla ctataannt +

add the numeric value for DROP COLUMN from Table 30, “Values for ALTER TABL
with Getinfo” to V.

2 o
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vi) If SS supports the <drop table constraint definition> clause on the-<alter table statq

If SS supports the <drop column definition> clause on the <alter table statement>, then

E

en

add the numeric value for ALTER COLUMN from Table 30, “Values for ALTER TABLE

with Getinfo” 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/30Q) “Values for

ALTER TABLE with GetInfo” to V.

ment>, then add the numeric value for DROP CONSTRAINT from Table 30, “Values
ALTER TABLE with GetInfo” to V.

NOTE 44 — The ability to specify ALTER TABLE in Getlnfo is deprécated. This capability is
replaced with the ability to invoke GetFeaturelnfo using Featureld*and SubFeatureld combinatig

that indicate Features F031-03, F381-01, F381-02, and F381-03, and Featureld to indicate Featufe

F033.

for

If IT indicates CURSOR SENSITIVITY, then let \\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 th
behavior associated with the SENSIFIVE keyword in Clause 14, "Data manipulation!]
ISO/IEC 9075-2, then let V be the-value of SENSITIVE for the CURSOR SENSITIV
attribute from Table 26, “Miscellaneous codes used in CLI".

ii) If SS supports the behavior-associated with the INSENSITIVE keyword in Clause
14, "Data manipulation'i_in ISO/IEC 9075-2 but not the behavior associated with th
SENSITIVE keyword.in Clause 14, "Data manipulation”, in ISO/IEC 9075-2, then le
be the value of INSENSITIVE for the CURSOR SENSITIVITY attribute from Table
“Miscellaneous codes used in CLI".

iii) If SS supports’the behavior of associated with the ASENSITIVE keyword in Clause
"Data manipulation”, in ISO/IEC 9075-2, then let V be the value of ASENSITIVE for
CURSORSENSITIVITY attribute from Table 26, “Miscellaneous codes used in CLI".

NOTE45.— The ability to specify CURSOR SENSITIVITY in Getinfo is deprecated. This capab
is replaced with the ability to invoke GetFeaturelnfo using Featureld to indicate Feature F791 o
T23%

M IT indicates DATA SOURCE READ ONLY, then:

,in
TY

14,
the

lity

9)

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

Co081.
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'.

©ISO/IEC

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)

vii) If SS supperts‘the behavior specified in Subclause 14.3, "<fetch statement>", in 1SO/

If IT indicates FETCH DIRECTION, then:
i) LetV be O (zero).

ii) If SS supports the behavior specified in Subclause 14.3, "<fetch statemernt>", in 1SO/

9075-2, associated with a <fetch orientation> that specifies ABSOLUTE, ‘then add the

EC

numeric value for FETCH ABSOLUTE from Table 31, “Values for FETCH DIRECTION

with GetInfo”, to V.

iii) If SS supports the behavior specified in Subclause 14.3, "<fetch'statement>", in 1SO/

EC

9075-2, associated with a <fetch orientation> that specifies"EIRST, then add the numgric
value for FETCH FIRST from Table 31, “Values for FEJ-CH DIRECTION with Getinfo”,

to V.

iv) If SS supports the behavior specified in Subclause 14.3, "<fetch statement>", in 1SO/
9075-2, associated with a <fetch orientation> that specifies LAST, then add the numg

EC
ric

value for FETCH LAST from Table 31, “Values for FETCH DIRECTION with GetInfp”,

to V.

V) If SS supports the behavior specifiedsin Subclause 14.3, "<fetch statement>", in 1SO/

EC

9075-2, associated with a <fetch orientation> that specifies NEXT, then add the numgric
value for FETCH NEXT from Table 31, “Values for FETCH DIRECTION with GetInfo”,

to V.

vi) If SS supports the behavior specified in Subclause 14.3, "<fetch statement>", in 1SO/
9075-2, associated with .a <fetch orientation> that specifies PRIOR, then add the nu
meric value for FETCH PRIOR from Table 31, “Values for FETCH DIRECTION with
GetlInfo”, to V.

9075-2, associated with a <fetch orientation> that specifies RELATIVE, then add the¢

EC

EC

numericyvalue for FETCH RELATIVE from Table 31, “Values for FETCH DIRECTIQN

with\Getinfo”, to V.

NOTE\48 — The ability to specify FETCH DIRECTION in Getlnfo is deprecated. This capabilitly

is xeplaced with the ability to invoke GetFeaturelnfo using Featureld and SubFeatureld to indicate

Feature F341 with any of its subfeatures.

HIT indicates GETDATA EXTENSIONS then V/ js set as follows to indicate whether t

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 GetlInfo”, 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 1T indicates OUTER JOIN CAPABILITIES then:

77

k)

iii) If SS supports the behavior for an <outer join type> specified as RIGHT as specified

iv) If SS supports the behavior for an <outer join type> specified as FULL as specified

vii) If SS permits an inner table to be the result of a INNER JOIN, then add the nu-

viii) If SS supports any predicate within an ON clause of an OUTER JOIN, then add the

i) LetV be O (zero).

>

ii) If SS supports the behavior for an <outer join type> specified as LEFT as specified i
Subclause 7.7, "<joined table>", in ISO/IEC 9075-2, then add the numeric-value for
LEFT from Table 33, “Values for OUTER JOIN CAPABILITIES with Getinfo”, to V.

in Subclause 7.7, "<joined table>", in ISO/IEC 9075-2, then add the numeric value fqr
RIGHT from Table 33, “Values for OUTER JOIN CAPABILITTES with GetInfo”, to V

in Subclause 7.7, "<joined table>", in ISO/IEC 9075-2, then add the numeric value fqr

FULL from Table 33, “Values for OUTER JOIN CAPABILITIES with GetlInfo”, to V.

v) If SS supports nested outer joins, then add the . numeric value for NESTED from
Table 33, “Values for OUTER JOIN CAPABILITIES with Getlnfo”, to V.

vi) If SS supports join operations where the<order of tables in the ON clause need not be|the
same as the order of the tables withinsthe associated JOIN clause, then add the numgric

value for NOT ORDERED from Table 33, “Values for OUTER JOIN CAPABILITIES
with GetInfo”, to V.

meric value for INNER from Table 33, “Values for OUTER JOIN CAPABILITIES with
GetInfo”, to V.

numeric value for ALL COMPARISON OPS from Table 33, “Values for OUTER JOIN
CAPABILITIES ‘with GetInfo”, to V.

NOTE 51 — The-ability to specify OUTER JOIN CAPABILITIES in GetlInfo is deprecated. Thig

capability is~teplaced with the ability to invoke GetFeaturelnfo using Featureld and SubFeatureld to

indicate Feature FO41 with any of its subfeatures.
If IT.indicates ORDER BY COLUMNS IN SELECT, then:

i) "If SS requires that columns in the ORDER BY clause also appear in the associated
<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.
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identifiers or timestamps, add the numeric value for OPT ROWVER from Table 34,
“Values for SCROLL CONCURRENCY with GetlInfo”, to V.

v) If SS supports scrollable cursors and allows this with optimistic concurrency_by compar-
ing values, add the numeric value for OPT VALUES from Table 34, “Valués for SCRQLL

CONCURRENCY with GetInfo”, to V.
NOTE 53 — The ability to specify SCROLL CONCURRENCY in Getlnfo iscdeprecated. This ca

pability is replaced with the ability to invoke GetFeaturelnfo using Featureld“and SubFeatureld
indicate Feature C071 with any of its subfeatures.

If IT indicates TRANSACTION ISOLATION OPTION, then;

i) LetV be O (zero).

ii) If SS supports the READ UNCOMMITTED isolation level, then add the numeric val
for READ UNCOMMITTED from Table 35, “Values for TRANSACTION ISOLATION
OPTION with GetInfo and StartTran”, to V.

iii) If SS supports the READ COMMITTED“is0lation level, then add the numeric value

ue

or

READ COMMITTED from Table 35,;Values for TRANSACTION ISOLATION OPTION

with Getlnfo and StartTran”, to V.

iv) If SS supports the REPEATABLE READ isolation level, then add the numeric value
REPEATABLE READ from.Table 35, “Values for TRANSACTION ISOLATION OPTI
with Getlnfo and StartTran”, to V.

v) If SS supports the SERIALIZABLE isolation level, then add the numeric value for
SERIALIZABLE-from Table 35, “Values for TRANSACTION ISOLATION OPTION w
GetlInfo and StartTran”, to V.

NOTE 54 — The-ability to specify TRANSACTION ISOLATION OPTION in Getlnfo is depre-

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.

If IT indicates USER NAME, then let V be the value of CURRENT_USER.

NQIE 55 — The ability to specify USER NAME in GetInfo is deprecated. This capability is repl
With the ability to invoke GetSessionInfo using the InfoType value that indicates CURRENT USH

for
DN

ith

hced
R.

If IT indicates INTEGRITY, then:

p)

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.
If IT > 21000 and IT < 24999, or if IT > 11000 and IT < 14999, then:

i) Let STMT be the character string;
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11)

12)

ii) Let V be the single column value returned by the implicit invocation of ExecDirect with

SELECT COALESCE ( CHARACTER VALUE, | NTEGER VALUE)
FROM | NFORVATI ON_SCHENMA. SQL_| MPLEMENTATI ON_I NFO
WHERE | MPLEMENTATIONLINFO_ID = I T

a)

a)

b)

If IT > 25000 and IT < 29999, or if IT > 15000 and IT < 19999, then:

i) Let STMT be the character string;

ii) Let V be the single column value returned by the implieit invocation of ExecDirect with

Let BL be the value of BufferLength.

Case:

string retrieval”, are applied with InfoValue, V, BL, and StringLength as TARGET, VAL
TARGET LENGTH, and RETURNED LENGTH, respectively.

SH as the value of StatementHandle, STMT as the value of StatementText, and the
length of STMT as the value of TextLength.

SELECT SUPPORTED_VALUE
FROM | NFORMATI ON_SCHEMA. SQL_SI ZI NG
WHERE | MPLEMENTATION INFO ID = I T

SH as the value of StatementHandle, STMT as the<alue of StatementText, and the
length of STMT as the value of TextLength.

Cter

If the data type of V is character string, then the General Rules of Subclause 5.9, “Chara
UE,

Otherwise, InfoValue is set to\A
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Function

Rellrieve the length of the string value represented by a Large Object locator.

Ddgfinition

CGet[Lengt h(
St at enent Handl e I'N I NTEGER,
Locat or Type I'N SMALLI NT,
Locat or I'N I NTEGER,
StringLength out | NTEGER,
I ndi cat or Val ue aut I NTEGER )

RETURNS SMALLI NT

Gdneral 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: CIL
specific condition — function sequence error.

3) |If the 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 typgs
in SQL/CLI", then an exception condition is raised: CLI-specific condition — invalid attribute
value.

4) |Let LL be the Large Object locator value in Locator.

5) |If LL is not a valid Large-©bject locator, then an exception condition is raised: locator exception
— invalid specification.

6) [Let TL be the actual‘data type of the Large Object string on the server.

7) |If the value of~kecatorType is not consistent with TL (e.g., a CHARACTER LARGE OBJECT
LOCATOR for-a BINARY LARGE OBJECT value), then an exception condition is raised: dy
namic SQLVerror — restricted data type attribute violation.

8) |Let S\ be the string value that is represented by LL.

9) [Case:

a) If SV contains the null value, then:

Case:

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

ii) Otherwise:

1) IndicatorValue is set to the appropriate 'Code’ for SQL NULL DATA in Table 26,
“Miscellaneous codes used in CLI".

2) The value of StringLength is implementation-dependent.
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b) Otherwise:

i) IndicatorValue is set to O (zero).

i) 1f T1 is CHARACTER | ARGE ORJFCT then Stringl ength is set to the length in
characters of SV.

iii) If TL is BINARY LARGE OBJECT, then StringLength is set to the length in bctets ¢f
SV.
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Function

Rellrieve the value of a dynamic output parameter.

De

Cet

Ge

1)

2)

3)

4)

5)

6)
7)

8)

EC

finition

Par anDat a (
St at enent Handl e IN | NTEGER,
Par anmet 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,
StrLen_or_Ind aur I NTEGER )
RETURNS SMALLI NT

neral Rules

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

If there is no executed SQL-statement associated with S, then an exception condition is rais
CLI-specific condition — function sequence errar; otherwise, let P be the SQL-statement tha
was prepared.

If P is not a <call statement>, then an.éxception condition is raised: CLI-specific condition -
function sequence error.

Let APD be the current application parameter descriptor for S and let N be the value of thg
TOP_LEVEL_COUNT field of APD.

If N is less than zero, then’an exception condition is raised: dynamic SQL error — invalid
descriptor count.

Let PN be the value‘of ParameterNumber.

If PN is less‘than 1 (one) or greater than N, then an exception condition is raised: dynamic §
error — invalid descriptor index.

QL

which the TYPE value is neither ROW nor ARRAY, then let BPN be the parameter number ps-

If DATA_POINTER is non-zero for at least one of the first N item descriptor areas of APD for
saciated with such an item descriptor area and let HBPN be the value of MAX(BPN). OthervEse,

9)

10)
11)

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 IDAL be the item descriptor area of IPD specified by PN.

Let PM be the value of PARAMETER_MODE in IDAL.
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13)

14)

15)

16)
17)

18)

6.40 GetParamData

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 raised:
dynamic SQL error — invalid descriptor index.

b) If the DATA POINTER field of IDA is zero, then it is implementation-defined-whether an
exception 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-FPN be that parameter
number; otherwise, let FPN be zero.

NOTE 59 — “fetched parameter number” is the ParameterNumber value used with the previous invgca-
tion (if any) of the GetParamData routine with S. See the GeneralNRules later in this Subclause whefe

this value is set.

Case:

a) If FPN is greater than zero and PN is not greater than FPN, then it is implementation-
defined whether an exception condition issraised: dynamic SQL error — invalid descriptpr
index.

NOTE 60 — This implementation-defined feature determines whether GetParam Data can only
access parameters in ascending parameéter number order.

b) If FPN is less than zero, then:
i) Let AFPN be the absolute value of FPN.
ii) Case:

1) If PN is-ess 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 GetParamData cgn
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 LT dopccnat indicata ADD TVDE +than thao At~ v of thn tarant cnaecs fication docerxl had b
H-Tdees-nretindicate-ARPBDYPE—then-the-data—type-of-the<target-speeification>—deseribeeby

IDAissetto 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\figlds, respectivgly,
for the PN-th item descriptor area of IPD for which LEVEL is 0 (zero).

b) The data type, precision, and scale of the <target specification> described by IDA are sef to
PT, P, and SC, respectively, for the purposes of this GetParambData invocation only.

22) |If IDA is not valid as specified in Subclause 5.13, “Description‘of CLI item descriptor areas’},
then an exception condition is raised: dynamic SQL error ~‘using clause does not match target
specifications.

23) |[Let TT be the value of the TYPE field of IDA.
24) [Case:
a) If TT indicates CHARACTER, then:

i) Let UT be the code value corresponding to CHARACTER VARYING as specified in
Table 7, “"Codes used for implementation data types in SQL/CLI".

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

b) Otherwise, let UT be T and let CL be zero.
25) [Case:
a) If FPN is Jess‘than zero, then

Case:

i)<-M"TT does not indicate CHARACTER, CHARACTER LARGE OBJECT, or BINARY
LARGE OBJECT, then AFPN becomes the fetched parameter number associated with S
and an exception condition is raised: dynamic SQL error — invalid descriptor index.

ii) Otherwise, let FL, DV, and DL be the fetched length, data value and data length,
respectively, associated with FPN and let TV be the result of the <string value 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_

iii)

iv)

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 paramete
with data type SDT.

=

Let TDT be the effective data type of the PN-th <target specification> as representeql
by the type UT, the length value CL, and the values of the PRECISION,-SCALE,

CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, CHARACTER_SET _
NAME, USER_DEFINED_TYPE_CATALOG, USER_DEFINED_TYPE_SCHEMA, and
USER_DEFINED_TYPE_NAME fields of IDA.

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

A) If SV is not the null value, then a locator L that uniquely identifies SV is gep-
erated and the value of TV of the i-th bound target is set to an implementatipn-
dependent four-octet value that represents L.

B) Otherwise, the value TV of the PN<th <target specification> is the null value

2) If SDT and TDT are predefined data types, then

Case:

A) If the <cast specification>

CAST ( SV AS(TDT)

does not confarm 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
PN-th <target specification>.

B), \@therwise:

1) If the <cast specification>
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 ( SVAS 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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26)
27)

28)
29)

30)

I11) The <cast specification>
CAST ( SV AS TDT)
is effectively performed, and is the value TV of the PN-th <target specific

PN becomes the fetched parameter number associated with S.

tion>:
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 tothe user-defin
name of DT, then let GN be that group name; otherwise, let 'GN be the defad
transform group name associated with the current SQL-session.

C) The Syntax Rules of Subclause 10.15, "Determinatiof of a from-sql function”
in ISO/IEC 9075-2, are applied with DT and GN asZFTYPE and GROUP, resp

tively.
Case:

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

Case:

1) If FSFPT is compatible with TDT, then the from-sql function TSF is
effectively invoked.with SV as its input parameter and the <return
value> is the valUe TV of the CN-th <target specification>.

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

EC

a_

It

pC-

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

transform function violation.

If TV is the null-value, then

Case:

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

b)- Otherwise, Strl.en_or_Ind is set to the appropriate 'Code’ for SQL NUL L DATA in Tablel26,
“Miscellaneous codes used in CLI", and the value of TargetValue is implementation-
dependent.

Let OL be the value of BufferLength.

If null termination is true for the current SQL-environment, then let NB be the length in octets

of a null terminator in the character set of the i-th bound target; otherwise let NB be 0 (zero).

If TV is not the null value, then:

a)

StrLen_or_Ind is set to O (zero).
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If TT does not indicate CHARACTER, CHARACTER LARGE OBJECT, or BINARY
LARGE OBJECT, then TargetValue is set to TV.

i)

Otherwise:

1)

2)

3)

4)
5)

If TT is CHARACTER or CHARACTER LARGE OBJECT, then:

A) If TV is a zero-length character string, then it is implementation-defined whet

or not an exception condition is raised: data exception — zero-length charactg¢r

string.

B) The General Rules of Subclause 5.9, “Character string fefrieval”, are applied
with TargetValue, TV, OL, and StrLen_or_Ind as TARGET, VALUE, OCTET
LENGTH, and RETURNED OCTET LENGTH, respectively.

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, OCTETLENGTH, and RETURNED OCTE|T

LENGTH, respectively.

If FCN is not less than zero, then let DV be TV and let DL be the length of TV i
octets.

Let FL be (FL+OL—NB).

If FL is less than DL, then<=PN becomes the fetched parameter number associat
with the fetched parameter associated with S and FL, DV and DL become the
fetched length, datavalue, and data length, respectively, associated with the fetc
parameter number:

her

ned
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6.41 GetPosition

Fu

nction

Rell
val

De

CGet

Ge
1)
2)

3)

4)
5)

6)

7

rieve the starting position of a string value within another string value, where the second Skt
e is represented by a Large Obiject locator.

finition

Posi tion(

St at enent Handl e
Locat or Type

Sour celLocat or
Sear chLocat or
SearchLi teral
Sear chLi teral Length
FronPosi tion
Locat edAt

I ndi cat or Val ue
RETURNS SMALLI NT

| NTEGER,
SMALLI NT,
| NTEGER,

| NTEGER,
ANY,

| NTEGER,

| NTEGER,

| NTEGER,

| NTEGER )

2zZ2Z2zZ222Z2

g

neral Rules

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

specific condition — function sequence error.

If the 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 typg
in SQL/CLI", then an exception condition is raised: CLI-specific condition — invalid attribu
identifier.

Let SRCL be the Lakge Object locator value in SourcelLocator.

If SRCL is not-a_valid Large Object locator, then an exception condition is raised: locator
exception —/nvalid specification.

Let SRCT)be the actual data type of the Large Object string on the server.

If the/value of LocatorType is not consistent with SRCT (e.g., a CHARACTER LARGE OBJH
LLOCATOR for a BINARY LARGE OBJECT value), then an exception condition is raised: dy

If there is a prepared statement associated with S, then an exception condition is raised: CL

EC

ing

ES

CT

8)

namic SYL error — restricted data type atribute violation.
Case:

a) If SRCL represents the null value, then

Case:

i) If IndicatorValue is a null pointer, then an exception condition is raised: data exception

— null value, no indicator parameter.

ii) Otherwise, IndicatorValue is set to the appropriate 'Code’ for SQL NULL DATA in

Table 26, “Miscellaneous codes used in CLI”, the value of all other output arguments is

implementation-dependent, and no further rules of this Subclause are applied.
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b) Otherwise:
i) IndicatorValue is set to O (zero).

ii) 1 et SRCV he the actual value that is represented hy SRCI

Let SLL be the value of SearchLiteralLength.
Case:
a) If SLL is equal to zero, then:
i) Let SCHL be the Large Object locator value in SearchlLocator.

ii) If SCHL is not a valid Large Object locator, then an exception-condition is raised: locator
exception — invalid specification.

iii) Let SCHT be the actual data type of the Large Object string on the server.

iv) If the value of LocatorType is not consistent with SCHT, then an exception condition] is
raised: dynamic SQL error — restricted data typelattribute violation.

o

v) If SCHL represents the null value, then an exception condition is raised: CLI-specif
condition — invalid attribute value.

vi) Let SCHV be the actual value that isrepresented by SCHL.

b) Otherwise,

Case:

i) If SearchLiteral is a null-pointer, then an exception condition is raised: CLI-specific
condition — invalid attribute value.

ii) Otherwise, let SCHV be the value of that literal.

Let FP be the value of FromPosition. Let SRCVL be the length of SRCV (in characters if SRCV

is a character string and in octets if SRCV is a binary string).

If FP is less(than 1 (one) or greater than SRCVL, then an exception condition is raised: CL
specific condition — invalid attribute value.

If FR-s greater than 1 (one), then let SRCV be the value of
SUBSTRI NG ( SRCV FROM FP)

Case:

a) If SRCV contains a string MV of contiguous characters (if SRCV is a character string) or
contiguous octets (if SRCV is a binary string) that is the same as the string of characters or
octets (as appropriate) in SCHV then LocatedAt is set to the starting position (in characters
or octets, as appropriate) of the first occurrence of MV within SRCV.

b) Otherwise, LocatedAt is set to O (zero).
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Function

©ISO/IEC

Get
Deg

Cet

information about <general value specification>s supported by the implementation.

finition

Sessi onl nf o(

Connect i onHandl e IN | NTEGER,

I nf oType I'N SMVALLI NT,

I nf oVal ue our ANY,
Buf f er Lengt h I N SMALLI NT,
StringLength aut SMALLI NT )

RETURNS SMALLI NT

Ggneral Rules
1) [Case:
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-connéction identified by ConnectionHandle.
ii) The diagnostics area associated with C is emptied.
2) [Case:
a) If there is no established SQL-connection associated with C, then an exception condition|is
raised: connection exeeption — connection does not exist.
b) Otherwise, let EC be the established SQL-connection associated with C.
3) |If EC is not the/current SQL-connection, then the General Rules of Subclause 5.3, “Implicit et
connectiont.are applied to EC as the dormant SQL-connection.
4) |Let IT<be the value of InfoType.
5) |I£AT is not one of the codes in Table 29, “Codes and data types for session implementation
;I IfUI Illat;Ul I”, thUII aAaltl CAbCpt;UII CUIT Id;t;ull ;D IG;DCd. CL:'DPCL;f;b CUI Id;t;ull - ;I IVG.:;CII ;I IfUI LILIL[=Y iOﬂ
type.
6) Let GVS be the value of <general value specification> in the same row as IT in Table 29, “Codes
and data types for session implementation information”.
7) Let SH be an allocated statement handle on C.
8) Let 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 SFMT
as the value of TextLength.

10) |If any status condition, such as connection failure, is caused by the implicit invocation of
ExecDirect, then:

a) The status records returned by ExecDirect on SH are returned on ConnectionHandle.

b) This invocation of GetSessionInfo returns the same return code thatwas returned by th
implicit invocation of ExecDirect and no further Rules of this Supclause are applied.

D

11) |Let BL be the value of BufferLength.

12) |The General Rules of Subclause 5.9, “Character string retriéval”, are applied with InfoValug,
V, BL, and StringLength as TARGET, VALUE, TARGET-OCTET LENGTH, and RETURNHD
OCTET LENGTH, respectively.
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6.43 GetStmtAttr

Function

Getl the value of an SQL-statement attribute.

Ddgfinition

GetStntAttr (

St at enent Handl e IN | NTEGER,
Attribute IN | NTEGER,
Val ue our ANY,
Buf f er Lengt h I N | NTEGER,
StringLength aut I NTEGER )

RETURNS SMALLI NT

General Rules
1) |Let S be the allocated SQL-statement identified by StatementHandle.
2) |Let A be the value of Attribute.

3) |If A is not one of the code values in Table 17, {Codes used for statement attributes”, then af
exception condition is raised: CLI-specific candition — invalid attribute identifier.

4) |Case:

a) If A indicates APD_HANDLE;-then Value is set to the handle of the current application
parameter descriptor for S.

b) If A indicates ARD_HANDLE, then Value is set to the handle of the current application fow
descriptor for S.

¢) If Aindicates IPD/HANDLE, then Value is set to the handle of the implementation parame-
ter descriptor‘associated with S.

d) If A indicates IRD_HANDLE, then Value is set to the handle of the implementation row
descriptor associated with S.

e) If Alindicates 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) If the implementation supports cursor sensitivity, then

Case:

1) 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 codles
used in CLI".

2) If the value of the CURSOR SENSITIVITY attribute of S is INSENSITIVE, then
Value is set to the code value for INSENSITIVE from-«Jable 26, “Miscellaneous cqdes
used in CLI".

3) If the value of the CURSOR SENSITIVITY attfibute of S is SENSITIVE, then Value

is set to the code value for SENSITIVE from‘Table 26, “Miscellaneous codes used in
CLI".
ii) Otherwise, an exception condition is raised> CLI-specific condition — optional featurp
not implemented.
g) If A indicates METADATA ID, then
Case:
i) If the METADATA ID attribute for S has been set by the SetStmtAttr routine, then
Value is set to the code value of that attribute from Table 19, “Data types of attributes”.

ii) Otherwise, Valug js’set to the code value for FALSE from Table 26, “Miscellaneous cqdes
used in CLI"

h) If A indicates.CURSOR HOLDABLE, then

Case:

i) Jf the implementation supports cursor holdability, then

Case:

1) If the value of the CURSOR HOIL DABIL E attribute of S is NONHOIL DABLE, thdn
the Value is set to the code value for NONHOLDABLE from Table 26, “Miscellaneous
codes used in CLI".

2) 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".

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid at-
tribute value.

ii) Otherwise, an exception condition is raised: CLI-specific condition — optional feature
not implemented.
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i)

If A indicates CURRENT OF POSITION, then

Case:
i) If there is no fetched rowset associated with S, then an exception condition is raised:

)

5) |If A specifies an implementation-defined statement attribute, then

a)

b)

Case:

CLI-specific condition — invalid cursor state.
ith

ii) Otherwise, Value is set to the current position within the fetched rowset associated W
S.

If A indicates NEST DESCRIPTOR, then

Case:

i) If the NEST DESCRIPTOR attribute for S has been set by the SetStmtAttr routine, t
Value is set to the code value of that attribute from Table 19 “Data types of attribut

hen
ps”,

ii) Otherwise, VALUE is set to the code value for FALSE from Table 26, “Miscellaneous
codes used in CLI".

If the data type for the statement attribute is specified in Table 19, “Data types of at-
tributes”, as INTEGER, then Value is-set to the value of the implementation-defined

statement attribute.
Otherwise:
i) Let BL be the value of BufferLength.

ii) Let AV be the valugwoef the implementation-defined statement attribute.

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, pnd

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 creatg a
Large Object value at the server and retrieve a Large Object locator for that value.

Dgfinition

CGet[SubSt ri ng(

St at emrent Handl e I'N | NTEGER,
Locat or Type I'N SMALLI NT,
Sour ceLocat or I'N | NTEGER,
FronmPosi ti on I'N | NTEGER,
For Length I'N | NTEGER,
Tar get Type I'N SMALLI NT,
Tar get Val ue out ANY,
Buf f er Lengt h I'N | NTEGER,
StringLength ot | NTEGER,

I ndi cat or Val ue out I NTEGER )

RETURNS SMALLI NT

General 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: CIL
specific condition — function sequence error.

3) |If the value of LocatorType is not that of either CHARACTER LARGE OBJECT LOCATOR
or BINARY LARGE OBJEECTLOCATOR from Table 8, “Codes used for application data typgs
in SQL/CLI", then an exception condition is raised: CLI-specific condition — invalid attribute
value.

4) |Let SRCL be the 1-arge Object locator value in SourcelLocator.

5) |If SRCL is net.a valid Large Object locator, then an exception condition is raised: locator
exception +=.nvalid specification.

6) [Let SRET be the actual data type of the Large Object string on the server.

7) |lfthe value of LocatorType is not consistent with SRCT (e.g., a CHARACTER LARGE OBJHCT

-OCCATOR £ RINMNADRN 1 ADAI- NN~ [ AN +1 it H H e ol
CLUCATUN U A DTIINANT TARTOLC UDJE U T vdAdruT), ticiT AT TALCTPTUTIT LUTTUTToT T 15 Td1Stu. Uy~

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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EC

Case:
a) If IndicatorValue is a null pointer, then an exception condition is raised: data exception —
null value, no indicator parameter.
b) Otherwise, IndicatorValue is set to the value of the 'Code’ for SQL NULL DATA from
Table 26, “Miscellaneous codes used in CLI", the values of all other output arguments
are implementation-dependent, and no further rules of this Subclause are applied.
11) |Let OL be the value of BufferLength.
12) |If SRCL is not the null value, then:
a) IndicatorValue is set to O (zero).
b) Let SRCV be the large object value that is represented by SRCL,
¢) If SRCV is a character string, then let SRCVL be the lengthhof SRCV in characters; if SRCV
is a binary string, then let SRCVL be the length of SRCV in octets.
d) Let FP be the value of FromPosition and let FL besthe value of ForLength.
e) If any of the following is true, then an exception condition is raised: CLI-specific conditipn

— invalid attribute value.

i) FP is less than 1 (one).

ii) FL is less than 1 (one).

iii) FP+FL-1 is greater than SRCVL.

f) Let RV be the value of the'string that starts at position FP and ends at position FP+FL{1
in SRCV (where the positions are in characters or octets, as appropriate).

g) Let RVL be the number of octets in RV.

h) Case:

i) If TT-indicates CHARACTER or CHARACTER LARGE OBJECT, then:

DNNIf TV is a zero-length character string, then it is implementation-defined whethef or
not an exception condition is raised: data exception — zero-length character strinp.

2) The General Rules of Subclause 5.9, “Character string retrieval”, are applied
with—Fargetvatue RV-Oband-RV—asTFARGEFVALEUE-OCHETEENGHH-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.

iii) Otherwise, set TargetValue to the value of a Large Object locator that represents the
value RV at the server.
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6.45 GetTypelnfo

en

S
O

Function

Get information about one or all of the predefined data types supported by the implementatiof

Ddfinition

CGet[Typel nfo (

St at enent Handl e I'N | NTEGER,
Dat aType I'N SMVALLI NT )
RETURNS SMALLI NT

General Rules

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

2) |If an open cursor is associated with S, then an exception)condition is raised: invalid cursor
state.

3) |Let D be the value of DataType.

4) |If D is not the code value corresponding to Alslk TYPES in Table 26, “Miscellaneous codes ug
in CLI", and is not one of the code values indrable 37, “Codes used for concise data types”, th
an exception condition is raised: CLI-specific condition — invalid data type.

5) [Let C be the allocated SQL-connection-with which S is associated.

6) |Let EC be the established SQL-ecennection associated with C and let SS be the SQL-server
associated with EC.

7) |Let TYPE_INFO be a table, with a definition and description as specified below, that contaips
a row for each predefined data type supported by SS. For all supported predefined data typg
for which more than\one name is supported, it is implementation-defined whether TYPE_IN
contains a single xow or a row for each supported name.

CRHATE TABLE TYPE/I| NFO (

TYPE_NAVE CHARACTER VARYI NG(128) NOT NULL
PRIMVARY KEY,

DATA.TYPE SMALLI NT NOT NULL,

COLUMN_SI ZE | NTECGER,

LI'TERAL _PREFI X CHARACTER VARYI NG 128),

LI TERAL SUFFI X CHARACTER VARYI N 128),

CREATE_PARAMS CHARACTER VARYI N& 128)
CHARACTER SET SQL_TEXT,

NULLABLE SMVALLI NT NOT NULL
CHECK ( NULLABLE IN (0, 1, 2) ),

CASE_SENSI TI VE SMVALLI NT NOT NULL
CHECK ( CASE_SENSITIVE IN (0, 1) ),

SEARCHABLE SMVALLI 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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8)

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,

SUL_DATETT VE_SUbB SIVALLIT NI

The description of the table TYPE_INFO is:

CHECK ( SQL_DATETIME_ SUB IN(1, 2, 3, 4, 5 6, 7, 8 9, 10, 11, 12, 13)
OR SQL_DATETI ME_SUB 1S NULL),
NUM PREC RADI X | NTEGER,
| NTERVAL_PRECI SI ON  SMALLI NT )

is

o

a) The value of TYPE_NAME is the name of the data type. If multiple names are supportgd
for this data type and TYPE_INFO contains only a single row{or this data type, then it
implementation-defined which of the names is in TYPE_NAME.

b) The value of DATA_TYPE is the code value for the predefined data type as defined in
Table 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.

ii) The maximum length in characters for a character string data type.

iii) The maximum length in bits for.a bit string data type.

iv) 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 interva
data type.

vi) An implementatien-defined value for an implementation-defined data type that has
length or a-precision.

d) The valueof ' LITERAL_PREFIX is the character string that must precede the data type
value whenva <literal> of this data type is specified. The value of LITERAL_PREFIX is the
null value if no such string is required.

e) Thevalue of LITERAL_SUFFIX is the character string that must follow the data type value
when a <literal> of this data type is specified. The value of LITERAL_SUFFIX is the null
value if no such string is required.

f) The value of CREATE_PARAMS is a comma-separated list of specifiable attributes for the
data type in the order in which the attributes may be specified. The attributes <length>,
<precision>, <scale>, and <time fractional seconds precision> appear in the list as LENGTH,
PRECISION, SCALE, and PRECISION, respectively. The appearance of attributes in
implementation-defined data types is implementation-defined.

g) The value of NULLABLE is 1 (one).

h) The value of CASE_SENSITIVE is 1 (one) if the data type is a character string type and the

default collation for its implementation-defined implicit character repertoire would result in
a case sensitive comparison when two values with this data type are compared. Otherwise,
the value of CASE_SENSITIVE is 0 (zero).
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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

)

k)

m)

n)

vatue constructor>immediatety TomtaiTed 11T a basic preditate, them et V2 e 2 otherwipe
let V2 be 0 (zero). The value of SEARCHABLE is (V1+V2).

The value of UNSIGNED_ATTRIBUTE is

Case:
i) If the data type is unsigned, then 1 (one).
ii) If the data type is signed, then O (zero).
iii) If a sign is not applicable to the data type, then the null vatue:

The value of FIXED_PREC_SCALE is

Case:
i) If the data type is an exact numeric with a fixed.precision and scale, then 1 (one).
ii) Otherwise, 0 (zero).

The value of AUTO_UNIQUE_VALUE is

Case:

i) If a column of this data type is Set to a value unique among all rows of that column
when a row is inserted, then1 (one).

ii) Otherwise, O (zero).

The value of LOCAL.\TYPE_NAME is an implementation-defined localized representatiop of
the name of the data‘type, intended primarily for display purposes. The value of LOCAL _
TYPE_NAME js'the null value if a localized representation is not supported.

The value of MINIMUM_SCALE is:
i) The,null value if the data type has neither a scale nor a fractional seconds precision.
ii)<-Fhe minimum value of the scale for a data type that has a scale.

ill) The minimum value of the fractional seconds precision for a data type that has a frdc-

0)

p)

tionat-secondsprecision:
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.

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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g) The value of SQL_DATETIME_SUB is

Case:

i) If the data type is a datetime type, then the code value for the datetime type as defined
in Table 9, “Codes associated with datetime data types in SQL/CLI".

ii) If the data type is an interval type, then the code value for the interval type as-defirjed
in Table 10, “Codes associated with <interval qualifier> in SQL/CLI".

iii) Otherwise, the null value.

r) The value of NUM_PREC_RADIX is

Case:

-

i) If the value of PRECISION is the value of a precision, thefn-the radix of that precisig
ii) Otherwise, the null value.

s) The value of SQL_INTERVAL_PRECISION is

Case:

i) If the data type is an interval type, then <ifAterval leading field precision>.
ii) Otherwise, the null value.

9) [Case:

a) If D is the code value corresponding to ALL TYPES in Table 26, “Miscellaneous codes uged
in CLI", then let P be the character string

SELECT *
FROM TYPE_I NFQ
ORDER BY DATA TYPE

b) Otherwise, letyP be the character string

SELECT *
FROM TYPE_I NFO
VWHERE DATA TYPE = d

]_0) ExecDirect is implir‘ifl\]/ 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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Function

Dej
ini

De

Mor

Ge
1)
2)

3)

4)

5)

ermine whether there are more result sets available on a statement handle and, if there_ardg,
ialize processing for those result sets.

finition

a)

b)

c)

a)

b)

a)

eResul ts (

neral Rules

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

Case:

If CR is currently open{ then:

Case:

St at enent Handl e I'N I NTEGER )
RETURNS SMALLI NT

If there is no executed SQL-statement associated with Si/then a completion condition is raisgd:
no data — no additional dynamic result sets returned.

If there is no cursor associated with S and:there exists an implementation-defined capabl|lity
to support that situation, then implementation-defined rules are evaluated and no further
General Rules of this Subclause are-evaluated.

If there is no cursor associated with S, then an exception condition is raised: CLI-specif
condition — function sequence,error.

()

Otherwise, let CR be the\sursor associated with S.

CR is placed in-the closed state.

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

Ifsthere is another result set that was returned for the executed statement associated with
S, then:

b)

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.

iii) CR is opened on that result set and positioned before the first row.
iv) A completion condition is raised: successful completion.

Otherwise, a completion condition is raised: no data — no additional dynamic result sets
returned.
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6.47 NextResult

6.47 NextResult

Function

ini
De

Nex|

Ge
1)

2)

3)

4)

5)

Dejermine whether there are more result sets available on a statement handle and, if there_argq,

ialize processing for the next result set on a separate statement handle.
finition

t Result (

St at erent Handl el
St at enent Handl e2
RETURNS SMALLI NT

| NTEGER,
| NTEGER )

2z

neral Rules

Let S1 be the allocated SQL-statement identified by StatementHandlel.

no data — no additional dynamic result sets returned:
Let S2 be the allocated SQL-statement identified by StatementHandle2.

If there is a prepared statement associated'with S2, then an exception condition is raised:
CLI-specific condition — function sequence error.

Case:

a) If there is another result set-that was returned for the executed statement associated with
S1, then:

i) A cursor CR is associated with S2.

ii) Let SS be the-<dynamic select statement> or <dynamic single row select statement3
that was’uised to create the result set.

iii) The<General Rules of Subclause 5.5, “Implicit DESCRIBE USING clause”, are appligd
with'SS and S2 as SOURCE and ALLOCATED STATEMENT, respectively.

iv)>~CR is opened on that result set and positioned before the first row.

v) A completion condition is raised: successful completion.

254

b) Otherwise, a completion condition is raised: no data — no additional dynamic result sets
returned.
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6.48 NumResultCols

6.48 NumResultCols

Function

Get
Deg

the number of result columns.

finition

NunResul t Col s (

Gse
1)
2)

3)

St at enent Handl e IN | NTEGER,
Col utMmCount out SMALLI NT )
RETURNS SMALLI NT

neral Rules
Let S be the allocated SQL-statement identified by StatementHandle.
Case:

a) If there is no prepared or executed statement associated with S, then an exception condi
is raised: CLI-specific condition — function sequence error.

b) Otherwise, let D be the implementation rew descriptor associated with S and let N be t
value of the TOP_LEVEL_COUNT field'of D.

ColumnCount is set to N.

fion

e
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6.49 ParamData

Function

Process a deferred parameter value.

Dgfinition

ParjanDat a (
St at enent Handl e I'N | NTEGER,
Val ue QUT ANY )

RETURNS SMALLI NT

Gagneral Rules
1) [Let S be the allocated SQL-statement identified by StatementHandle.
2) [Case:

a) |If there is no deferred parameter number associated with S, then an exception condition| is

raised: CLI-specific condition — function sequence error.

b) Otherwise, 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 thg
TOP_LEVEL_COUNT field of APD.

4) |For each item descriptor area forswhich DEFERRED is true in the first N item descriptor
areas of APD for which LEVEL"s O (zero), refer to the corresponding <dynamic parameter
specification> value as a deférred parameter value.

5) [Let IDA be the DPN-th'item descriptor area of APD and let PT and DP be the values of thg
TYPE and DATA_POINTER fields, respectively, of IDA.

6) |If there is no parameter value associated with DPN, then

Case:

a) If there is a DATA _POINTER value associated with DPN, then an exception condition i
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.

256 Call-Level Interface (SQL/CLI)


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

©ISO/IEC ISO/IEC 9075-3:1999 (E)

10)

11)

12)

13)

6.49 ParambData

Case:

a) If Vis not the null value, then:

i) Case:

1) If PT indicates CHARACTER, then:

D
-

A) Let LO be the parameter length associated with DPN and let L be the.numb
of characters of V wholly contained in the first LO octets of V.

B) If L exceeds the implementation-defined maximum length value for the
CHARACTER data type, then an exception condition is raised: CLI-specific
condition — invalid string length or buffer length.

2) If PT indicates CHARACTER LARGE OBJECT, then:

A) Let LO be the parameter length associated withi"'DPN and let L be the numb
of characters of V wholly contained in the first LO octets of V.

D
-

B) If L exceeds the implementation-defined maximum length value for the
CHARACTER LARGE OBJECT data.type, then an exception condition is raiged:
CLI-specific condition — invalid string length or buffer length.

3) If PT indicates BINARY LARGE QOBJECT, then:

A) Let LO be the parameter length associated with DPN and let L be the numb
of characters of V wholly.contained in the first LO octets of V.

D
-

B) If L exceeds the imipléementation-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, letk be zero.

ii) Let SV be ¥ with effective data type SDT as represented by the length value L and py
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-
sented 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 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>

A)

B)

C)

2) Otherwise:

ii) 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 TYPE,
LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_
INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER_SET _
SCHEMA, CHARACTER_SET_NAME, SCOPE_CATALOG, SCOPE_SCHEMA, and
SCOPE_NAME fields that would automatically be set in the DPN-th item descriptor
area of IPD if POPULATE IPD was true for C.

CAST ( SV AS TDT)

does not conform to the Syntax Rules of Subclause 6.22, "<cast specification=", if
ISO/IEC 9075-2, and there is an implementation-defined conversion fronDtype Sl
to type TDT, then that implementation-defined conversion is effectively performe
converting SV to type TDT, and the result is the value TV of the.i-th'bound targ

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 erron
restricted data type attribute violation.

If the <cast specification>

CAST ( SV AS TDT)

does not conform to the General Rules of Subclause 6.22, "<cast specificationp",

in ISO/IEC 9075-2, then an\exception condition is raised in accordance with 1
General Rules of Subclause 6.22, "<cast specification>", in ISO/IEC 9075-2.

Let TV be the valug'ebtained, with data type TDT, by effectively performing
<cast specification>

CAST (_SV.AS TDT )

NOTE 62 /It is implementation-dependent whether the establishment of TV occur
this timeor during the preceding invocation of PutData.

DT

d,

bt

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.

258 Call-Level Interface (SQL/CLI)


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

©ISO/IEC

2)

ISO/IEC 9075-3:1999 (E)
6.49 ParambData

Otherwise:

A) If the <cast specification>

CAST ( TV AS UDT )

14) |Let PN be

15) |If DPN is not equal to HPN, then:

a) Let NP

b) Let DP
for whi

POINT

16) |If DPN is equal'to HPN, then:

the value of MAX(PN).

a) DPN.is‘removed from association with S.

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 SQLCerronf —
restricted data type attribute violation.

B) If the <cast specification>

CAST ( TV AS UDT )

v—

does not conform to the General Rules of Subclause 6.22]/'<Cast specificationp",
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.

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

is effectively performed and is the value of the DPN-th dynamic parameter.

the parameter number associated with a deferred parameter value and let HPN be

N be the lowest value of PN dor which DPN < NPN < HPN.

be the value of the DATA) POINTER field of the NPN-th item descriptor area of APD
ch LEVEL is 0 (zero).

¢) NPN becomes the deferred parameter number associated with S and DP becomes the DA[TA

ER value asseciated with the deferred parameter number.

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

+=¢-\r\

SR —a atadwwath an.
SUUTULL TdoovuliatLu vidrt o, Lricran.

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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C) Otherwise, let CS be 'ASENSITIVE'.

4) 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.

5) Let CN be the name of the cursor associated with S and let CR be the following
<declare cursor>:

DECLARE CN CS CT CURSOR CHFOR SS

6) A copy of SS is effectively created in which:

A) Each <dynamic parameter specification> is replaced by the-value of the corre
sponding dynamic parameter.

B) Each <value specification> generally contained in SS.that is CURRENT_USHR,
CURRENT_ROLE, SESSION_USER, or SYSTEMNUJUSER is replaced by the
value resulting from evaluation of CURRENT_USER, CURRENT_ROLE,
SESSION_USER, or SYSTEM_USER, respettively, with all such evaluations
effectively done at the same instant in timg.

C) Each <datetime value function> generally contained in SS is replaced by ths
value resulting from evaluation of that <datetime value function>, with all
evaluations effectively done at thé same instant in time.

D) Each <value specification>-gemerally contained in S that is CURRENT_PATH is
replaced by the value resutlting from evaluation of CURRENT_PATH, with a
such evaluations effectively done at the same instant in time.

7) Let T be the table specified by the copy of SS.
8) A table descriptor for T is effectively created.

9) The General-Rules of Subclause 14.1, "<declare cursor>", in ISO/IEC 9075-2, are
applied to-CR.

10) Case:

A MT 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 before the
first row of the copy of T.

B) Otherwise, the cursor identified by CN is placed in the open state and its po{
tion is before the first row of T.

11) 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.

12) 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.
2) SS is removed from association with S.
3) Case:
A) If SS is a <preparable dynamic delete statement: positioned)then:
1) Let CR be the cursor referenced by SS.

I1) The General Rules in Subclause 15.21, "<preparable dynamic delete statg-
ment: positioned>", in ISO/IEC 9075-5 are applied to SS.

I11) If the execution of SS deleted the current.row of CR, then the effect on the
fetched row, if any, associated with the'allocated SQL-statement under wiich
that current row was established, is.implementation-defined.

B) If SS is a <preparable dynamic update statement: positioned>, then:
) Let CR be the cursor referenced by SS.

I1) All the General Rules.in-Subclause 15.22, "<preparable dynamic update
statement: positioned>", in ISO/IEC 9075-5 apply to SS.

I11) If the execution ©f' SS updated the current row of CR, then the effect on the
fetched row, if any, associated with the allocated SQL-statement under wiich
that current.row was established, is implementation-defined.

11

C) Otherwise,_the results of the execution are the same as if the statement wer
contained’in an <externally-invoked procedure> and executed; these are de-
scribed’/in Subclause 10.4, "<routine invocation>", in ISO/IEC 9075-2.

4) If SS4is a <call statement>, then the General Rules of Subclause 5.7, “Implicit
CAIL USING clause”, are applied with SS and S as SOURCE and ALLOCATEL

STATEMENT, respectively.

¢) Let.R be the value of the ROW_COUNT field from the diagnostics area associated with $.

&) R becomes the row count associated with 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.

Ddfinition

Prgpare (
St at enent Handl e I'N I NTEGER,
St at emrent Text I'N CHARACTER( L) ,
Text Length I'N I NTEGER )

RETURNS SMALLI NT

where L is determined by the value of TextLength and has a maximum value equal to the
implementation-defined maximum length of a variable-length character string.

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

2) |If an open cursor is associated with S, then an_exgéption condition is raised: invalid cursor
state.

3) |Let TL be the value of TextLength.
4) |Case:
a) If TL is not negative, then let k" be TL.

b) If TL indicates NULL TERMINATED, then let L be the number of octets of StatementTgxt
that precede the implementation-defined null character that terminates a C character strjing.

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

5) |Case:

a) Ifd=i8 zero, then an exception condition is raised: CLI-specific condition — invalid string
length or buffer length.

N~ Otharwica lat P ha tho firct | actote of StatamantTovt
12 tHHEePAHSEe et tHeHHSHE=0EetetS 0o tate e Hext

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-

ar-P 1o o ctart trancaction ctatamant o commit-ctatanmant a0 rallhacl

man
TTICTTC o T oo IO € rarrioactroT T St etCTTieT e ;. o COTTHTITC StOCCTTICTICT ; ot & TOUTTioTCIC

statement>, or a <release savepoint statement>.

NOTE 64 — See Table 26, "SQL-statement codes", in ISO/IEC 9075-2 and Table 9, "SQL;statem¢nt

codes”, in ISO/IEC 9075-5 for the list of <preparable statement>s. Other parts of ISO/IEC 9075 ay
have corresponding tables that define additional codes representing statements defined by those pgarts
of ISO/IEC 9075.

b) P contains a <simple comment>.

¢) P contains a <dynamic parameter specification> whose data type is~uridefined as determined
by the rules specified in Subclause 15.6, "<prepare statement>", in) ISO/IEC 9075-5.

The data type of any <dynamic parameter specification> contairied in P is determined by th
rules specified in Subclause 15.6, "<prepare statement>", indSO/IEC 9075-5.

D

Let DTGN be the default transform group name and TFE/bg the list of user-defined type nanje—
transform group name pairs used to identify the group.ef transform functions for every usef
defined type that is referenced in P. DTGN and TFL\are not affected by the execution of a <get
transform group statement> after P is prepared:

The following objects associated with S are destroyed:
a) Any prepared statement.

b) Any cursor.

¢) Any select source.

d) Any executed statement.

If a cursor associated-with S is destroyed, then so are any prepared statements that referenge
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) PR._becomes the select source associated with S.

b)

If there is no cursor name associated with S, then a unique implementation-dependent ng

Nat Na e prefix @, ORor the prefix (J UK Decome Nne CuUursor naime a -ed
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

12

Return a result set that contains a list of the column names that comprise the primary key for
single specified table stored in the information schemas of the connected data source.

Dgfinition

Prijmar yKeys (
St at emrent Handl e I N | NTEGER,
Cat al ogNane I N CHARACTER(L1),
NarmelLengt hl I'N SMALLI NT,
SchenmaNanme I N CHARACTER(L2),
NarelLengt h2 I'N SMALLI NT,
Tabl eNanme I N CHARACTER( L3),
NamelLengt h3 I'N SMALLI NT )

RETURNS SMALLI NT

where L1, L2, and L3 are determined by the values of, NamelLengthl, NamelLength2, and
NameLength3 respectively and each of L1, L2, and L3 has a maximum value equal to the
implementation-defined maximum length of a variable-length character string.

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

2) [If an 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-server gn
that connection.

5) |Let PRIMARY_KEYS QUERY be a table, with the definition:

CREATE TABLE PRHVARY KEYS QUERY (

TABLE. 'CAT CHARACTER VARYI NG(128) ,
TABLEJSCHEM CHARACTER VARYI NG(128) NOT NULL,
TABLE_NAVE CHARACTER VARYI NG(128) NOT NULL,
COLUWN_NAME CHARACTER VARYI NG(128) NOT NULL,
ORDI NAL_POSI TI ON SMALLI NT NOT NULL,

PRINANE CHARACTER-VARY-NS128)—)

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:

10)

11)

12)

13)

14)

a),

l et SUP bhe the value of Supported that is returned by the execution of GetFeaturelnfo

b)

For each row of PRIMARY_KEYS_ QUERY:

a)

b)

f)

Let NL1~NL2, and NL3 be the values of NameLengthl, NameLength2, and NameLength3,
respectively.

Let"CATVAL, SCHVAL, and TBLVAL be the values of CatalogName, SchemaName, and

TableName. rpclnprfi\/ply

with FeatureType = 'FEATURE’ and Featureld = 'C041’ (corresponding to the feature
“Information Schema metadata constrainted by privileges”).

Case:

i) If the value of SUP is 1 (one), then PRIMARY_KEYS_QUERY contains.a row for eagh
column of the primary key for a specific table in SS’s Information Schema TABLE_
CONSTRAINTS view.

ii) Otherwise, PRIMARY_KEYS_QUERY contains a row for each column of the primary
key for a specific table in SS's Information Schema TABLE~-CONSTRAINTS view in
accordance with implementation-defined authorization criteria.

If the implementation does not support catalog names, then TABLE_CAT is set to the nuill
value; otherwise, the value of TABLE_CAT in PRIMARY_KEYS QUERY is the value of the
TABLE_CATALOG column in PKS.

The value of TABLE_SCHEM in PRIMARY_KEYS QUERY is the value of the TABLE_
SCHEMA column in PKS.

The value of TABLE_NAME in PRIMARY_KEYS_ QUERY is the value of the TABLE_NAME
column in PKS.

The value of COLUMN_NAME in PRIMARY_KEYS_ QUERY is the value of the COLUMN
NAME column in PKS_COLS.

The value of ORDINAL_POSITION in PRIMARY_KEYS_QUERY is the value of the
ORDINAL_POSITION column in PKS_COLS.

The value of . RK_NAME in PRIMARY_KEYS_QUERY is the value of the CONSTRAINT[
NAME column in PKS.

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 condi-
tion — 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.
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15) 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.

16) 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 CatalogName
that precede the implementation-defined null character that terminates a C character strjing.

¢) 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) 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 SchemaNajme
that precede the implementation-defined null character that terminates a C character string.

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

Let SCHVAL be the first L octets of SchemaName.

18) |Case:

a) If NL3 is not negative, then‘let L be NL3.

D

b) If NL3 indicates NULETERMINATED, then let L be the number of octets of TableNam
that precede the implementation-defined null character that terminates a C character string.

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

Let TBLVALE-be the first L octets of TableName.

19) |Case:

ayH 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 NG TRI M CATVAL) FROM 2

266 Call-Level Interface (SQL/CLI)


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

©ISO/IEC ISO/IEC 9075-3:1999 (E)
6.51 PrimaryKeys

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.

2) Otherwise,

Case:

A) If SUBSTRI NG TRI M SCHVAL) FROM1 FOR 1) ='"' and if SUBSTRI N& TRl M SCHVAL)
FROMCHAR LENGTH( TRI M SCHVAL) ) FOR 1) =" 2’ ~then let TEMPSTR be the value

obtained from evaluating:

SUBSTRI NG( TRl M SCHVAL) FROM 2
FOR CHAR LENGTH( TRI M SCHVAL) ) = *2)

and let SCHSTR be the character.string:
TABLE_SCHEM ="' TEMPSTR AND

B) Otherwise, let SCHSTR be-the character string:
UPPER( TABLE_SCHEM™~= UPPER(’ SCHVAL’ ) AND

iii) Case:

1) If the value of NL'3 is zero, then let TBLSTR be a zero-length string.

2) Otherwise,

Case:

A) AIf-SUBSTRI NG TRI M TBLVAL) FROM1 FOR 1) ="' and if SUBSTRI NG TRl M TBLVAL)
FROMCHAR LENGTH( TRI M TBLVAL) ) FOR 1) ="', then let TEMPSTR be the value
obtained from evaluating:

SUBSTRI N 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

b) Otherwise,
i) If the value of NL1 is zero, then let CATSTR be a zero-length string; otherwise, let
CATSTR be the character string:

TABLE_CAT ="' CATVAL' AND
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20)

21)

22)

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
TBLSTR be the character string:

TABLE_NAME ="' TBLVAL’ AND

Let PRED be the result of evaluating:
CATSTR|| ' ' || SCHSTR|]| ' ' || TBLSTR|]| ' ' || 1=1

Let STMT be the character string:

SELECT *

FROM PRI MARY_KEYS_QUERY

WHERE PRED

ORDER BY TABLE_CAT, TABLE_SCHEM TABLE_NAME, ORDINAL_PGOSI TI ON

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

17
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6.52 PutData

Function

Provide a deferred parameter value.

Dgfinition

PutDat a (
St at enent Handl e I'N | NTEGER,
Dat a I'N ANY,
StrLen_or_Ind IN I NTEGER)

RETURNS SMALLI NT

General Rules
1) |Let S be the allocated SQL-statement identified by StatemeritHandle.
2) [Case:

a) If there is no deferred parameter number assogiated with S, then an exception condition|is

raised: CLI-specific condition — function sequence error.

b) Otherwise, let DPN be the deferred parameter number associated with S.

3) [If there is no DATA_POINTER value associated with DPN, then an exception condition is raiped:
CLI-specific condition — function segience error.

4) |Let APD be the current application parameter descriptor for S.

5) [Let PT be the value of theTYPE field of the DPN-th item descriptor area of APD for which
LEVEL is O (zero).

6) [Let IV be the valug-0f-StrLen_or_Ind.

7) |If there is a parameter value associated with DPN and PT does not indicate CHARACTER,
CHARACTER-XARGE OBJECT, or BINARY LARGE OBJECT, then an exception is raised:
CLI-specifi¢'eondition — non-string data cannot be sent in pieces.

8) |Case;

ay) If 1V is the appropriate 'Code’ for SQL NULL DATA in Table 26, “Miscellaneous codes uged
in CLI", then let V be the null value.

b) 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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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 conditigh= invalid at-
tribute value.

ii) LetV be the first L octets of Data.
d) Otherwise, let V be the value of Data.

9) [If V is not a valid value of the data type indicated by PT, then an exception condition is raised:
dynamic SQL error — using clause does not match dynamic/parameter specifications.

10) |If there is no parameter value associated with DPN, then:
a) V becomes the parameter value associated with’DPN.

b) If V is not the null value and PT indicates CHARACTER, CHARACTER LARGE OBJE(T,
or BINARY LARGE OBJECT, then L becomes the parameter length associated with DPN.

11) |If there is a parameter value associated*with DPN, then

Case:
a) If Vis the null value, thén:
i) DPN is removedfrom association with S.
ii) Any statement’source associated with S is removed from association with S.

iii) An exeception condition is raised: CLI-specific condition — attempt to concatenate a null
valué:

b) Otherwise:

i) Let PV be the parameter value associated with DPN.

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.

Dgfinition

RowCount (
St at enent Handl e I'N | NTEGER,
RowCount QuT | NTEGER )

RETURNS SMALLI NT

Gagneral Rules
1) [Let S be the allocated SQL-statement identified by StatementHandle.

2) |If there is no executed statement associated with S, theny ah exception condition is raised:
CLI-specific condition — function sequence error.

3) |RowCount is set to the value of the row count assagiated with S.
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6.54 SetConnectAttr

Function

Set|the value of an SQL-connection attribute.

Ddgfinition

Set|Connect At tr (

Connect i onHandl e I'N | NTEGER,
Attribute IN | NTEGER,
Val ue IN  ANY,
StringLength IN I NTEGER )

RETURNS SMALLI NT

Gdneral Rules
1) [Case:

a) If ConnectionHandle does not identify an allocated 'SQL-connection, then an exception
condition is raised: CLI-specific condition — inyvalid handle.

b) Otherwise:
i) Let C be the allocated SQL-connection identified by ConnectionHandle.
ii) The diagnostics area associated with C is emptied.

2) |Let A be the value of Attribute.

3) [If A is 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
contains A contains No~in the 'May be set’ column, then an exception condition is raised:
CLI-specific conditioh-— invalid attribute identifier.

4) |If A indicates 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.
ii) 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 Valye
that precede the implementation-defined null character that'terminates a C charpc-

ter string.

3) Otherwise, an exception condition is raised: CLI-spégific condition — invalid stripg
length or buffer length.

iii) The connection attribute is set to the first L octets of Value.
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Fu

nction

Set
Deg

a cursor name.

finition

Set [Cur sor Name (

St at enent Handl e IN | NTEGER,
Cur sor Nare IN  CHARACTER(L),
NarmelLengt h IN  SMALLI NT )

RETURNS SMALLI NT

where L is determined by the value of NamelLength and has a maximum value equal to the

imp
Ge
1)

2)

3)
4)

5)

lementation-defined maximum length of a variable-length character string.

neral Rules

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

state.
Let NL be the value of NameLength.
Case:

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

or buffer length.

Case:

length or buffer length.

N~ Otharwica:
tHEPAHSE-

If an open cursor is associated with S, then an_excéption condition is raised: invalid cursor

b) If NL indicates NULL TERMINATED, then let L be the number of octets of CursorNam
that precede the implementation-defined null character that terminates a C character str

¢) Otherwise, an 'exception condition is raised: CLI-specific condition — invalid string leng

a) Ifd=i8 zero, then an exception condition is raised: CLI-specific condition — invalid strin

ng.

h

~7

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 )

6) Let ML be the maximum length in characters allowed for an <identifier> as specified in the
Syntax Rules of Subclause 5.4, "Names and identifiers"”, in ISO/IEC 9075-2, and let TCNL be

the length in characters of TCN.
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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 CN does not conform to the Format and Syntax Rules of an <identifier>, then an exception
condition is raised: invalid cursor name.

9) [Let C be the allocated SQL-connection with which S is associated and let SCbe. the <search
condition>:

CNLIKE’SQL\ _CUR% ESCAPE '\’ ORCN LI KE ' SQLCUR%

If SC is true or if CN is identical to the value of any cursor name associated with an allocatgd
SQL-statement associated with C, then an exception condition is xaised: invalid cursor namg.

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.
Ddfinition
Set[DescFi el d (
Descri pt or Handl e I'N I NTEGER,
Recor dNunber I'N SMALLI NT,
Fieldldentifier I'N SMALLI NT,
Val ue I N ANY,
Buf f er Lengt h IN I NTEGER )
RETURNS SMALLI NT
Ggneral Rules
1) [Let D be the allocated CLI descriptor area identified by.DescriptorHandle and let N be the value
of the COUNT field of D.
2) |The General Rules of Subclause 5.11, “Deferred:parameter check”, are applied to D as the
DESCRIPTOR AREA.
3) |Let FI be the value of Fieldldentifier.
4) |If FI is not one of the code values inlTable 20, “Codes used for descriptor fields”, then an
exception condition is raised: CLIspecific condition — invalid descriptor field identifier.
5) |Case:
a) If the ALLOC _TYPE field of descriptor D is USER and D is not being used as the curremt
ARD or current ARPD-of any statement handle, then let DT be ARD.
b) Otherwise, let\DT be the type of the descriptor D.
6) |[Let MBS besthe’value of the May Be Set column in the row of Table 21, “Ability to set SQL/CLI
descriptor fields”, that contains FI and in the column that contains the descriptor type DT.
7) [If MBSCIs 'No’, then an exception condition is raised: CLI-specific condition — invalid descriptor
field_identifier.
8) Tet RN be the value of RecordNuUmber.
9) Let TYPE be the value of the Type column in the row of Table 20, “Codes used for descriptor
fields”, that contains FI.
10) If TYPE is'ITEM’ and RN is less than 1 (one), then an exception condition is raised: dynamic
SQL error — invalid descriptor index.
11) Let IDA be the item descriptor area of D specified by RN.
12) If an exception condition is raised in any of the following General Rules, then all fields of

IDA for which specific values were provided in the invocation of SetDescField are set to
implementation-dependent values and the value of COUNT for D is unchanged.
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13) Information is set in D:

Case:

a)

If FI indicates COUNT, then

EC

b)

c)

d)

e)

)}

h)

Case:

i) If the memory requirements to manage the CLI descriptor area cannot be satisfied, t
an exception condition is raised: CLI-specific condition — memory allocation’error.

hen

ii) Otherwise, the count of the number of item descriptor areas is set to the'‘value of Value.

If FI indicates ARRAY_SIZE, then the value of the ARRAY_SIZE header field of descripfor

D is set to Value.

If FI indicates ARRAY_STATUS_POINTER, then the value‘of‘'the ARRAY_STATUS
POINTER header field of descriptor D is set to the address-of Value. If Value is a null
pointer, then the address is set to O (zero).

If FI indicates ROWS_PROCESSED_POINTER, thén the value of the ROWS_PROCESSI
POINTER header field of descriptor D is set to the address of Value. If Value is a null
pointer, then the address is set to O (zero).

If FI indicates OCTET_LENGTH_POINTER, then the value of the OCTET_LENGTH_
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 is S
to the address of Value. If Value jis a null pointer, then the address is set to O (zero).

If FI indicates INDICATOR_POINTER, then the value of the INDICATOR_POINTER fie
of IDA is set to the address of Value.

If FI indicates RETURNED_CARDINALITY_POINTER, then the value fo the RETURNE

CARDINALITY_POINTER field of IDA is set to the address of Value.

If FI indicates)CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, or CHARA
SET_NAME), then:

i) Lket'BL be the value of BufferLength.

ii)~Case:

ED

CTER_

1) 1If Bl is not negative then let | he BI

7

2) If BL indicates NULL TERMINATED, then let L be the number of octets of Value

that precedes the implementation-defined null character that terminates a C cha
ter string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid stri
length or buffer length.

iii) Case:

1) If L is zero, then an exception condition is raised: CLI-specific condition — inval
string length or buffer length.

278 Call-Level Interface (SQL/CLI)

rac-

ng

id


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

©ISO/IEC ISO/IEC 9075-3:1999 (
6.56 SetDescField

14)

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

)

If FI indicates LEVEL, then:

a)

b)

vii) The value of the field of IDA-identified by FI is set to the value of FV.

the Syntax Rules of Subclause 5.4, "Names and identifiers", in ISO/IEC 9075-2, and
TFVL be the length in characters of TFV.

v) Case:

E)

in
et

1) If TFVL is greater than ML, then FV is set to the first ML characters-of TFV angl a

completion condition is raised: warning — string data, right truncation.
2) Otherwise, FV is set to TFV.
vi) Case:

1) If FI indicates CHARACTER_SET_CATALOG and RV does not conform to the

Format and Syntax Rules of an <identifier>, thefy-an exception condition is raisef:

invalid catalog name.

2) If Fl indicates CHARACTER_SET_SCHEMA and FV does not conform to the Forpnat

and Syntax Rules of an <identifier>, then-an exception condition is raised: inval
schema name.

3) If Fl indicates CHARACTER_SET*NAME and FV does not conform to the Form
and Syntax Rules of an <identifier>, then an exception condition is raised: inval
character set name.

Otherwise, the value of the field of IDA identified by FI is set to the value of Value.

If Rl is 1 (one) ahd value is not 0 (zero), then an exception condition is raised: dynamic $
error — invalid.LEVEL value.

d

d

QL

If RI is greater than 1 (one), then let PIDA be IDA's immediately preceding item descripgor

area andylet K be its LEVEL value.

i)<H Value is K+1 and TYPE in PIDA does not indicate ROW ARRAY, or ARRAY
LOCATOR, then an exception condition is raised: dynamic SQL error — invalid LE\
value.

EL

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
be the value of DEGREE of OIDA;.

1) For each OIDA; whose LEVEL value is greater than V, if D; is not equal to NS;

Di

then an exception condition is raised: dynamic SQL error — invalid LEVEL value.
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2) If Kis not O (zero), then let OIDA; be the OIDA; whose LEVEL value is K. If the

EC

re

exists no such OIDA or Dj is not greater than NS;, then an exception condition is

raised: dynamic SQL error — invalid LEVEL value.

cnt ta \/alun

o) Thovvalua of L EN/EL 1 INDVA 1o
ey ey O/ v 1S oC T o varacs

15)
16)

17)

18)
19)

7} rricvoaocT o= v T

If TYPE is 'ITEM’ and RN is greater than N, then the COUNT field of D is set to RN.

If FI indicates TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_
INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, PARAMETER_MODE,\PARAMET
ORDINAL_POSITION, PARAMETER_SPECIFIC_CATALOG, PARAMETER_SRECIFIC_

SCHEMA, PARAMETER_SPECIFIC_NAME, CHARACTER_SET_CATALOG; CHARACTER/|

SET_SCHEMA, CHARACTER_SET_NAME, USER_DEFINED_TYPE_CATALOG, USER_
DEFINED_TYPE_SCHEMA, USER_DEFINED_TYPE_NAME, SCOPENGATALOG, SCOPE |
SCHEMA, or SCOPE_NAME, then the DATA POINTER field of IDALis set to zero.

If FI indicates DATA_POINTER, and Value is not a null pointet;. and IDA is not consistent
as specified in Subclause 5.13, “Description of CLI item descriptor areas”, then an exceptior

ER

co

Let V be the value of Value.

If
a)

b)

ndition is raised: CLlI-specific condition — inconsistent descriptor information.

FI indicates TYPE, then:
All the other fields of IDA are set to implementation-dependent values.
Case:

i) If Vindicates CHARACTER,"CHARACTER VARYING or CHARACTER LARGE
OBJECT then the CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, and
CHARACTER_SET_NAME fields of IDA are set to the values for the default character
set name for the SQL*session and the LENGTH field of IDA is set to the maximum
possible length in(characters of the indicated data type.

ii) If Vindicates BIT or BIT VARYING, then the LENGTH field of IDA is set to the maki-
mum possibleé length in bits of the indicated data type.

D

iii) If V indicates BINARY LARGE OBJECT, then the LENGTH field of IDA is set to th
maximum possible length in octets of the indicated data type.

iv)<'V indicates a <datetime type>, then the PRECISION field of IDA is set to O (zero).

V) If V indicates INTERVAL, then the DATETIME_INTERVAL_PRECISION field of IDA is

ept-tao-2

280

SCLU U 4.

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 (zero)
and the PRECISION field of IDA is set to the implementation-defined value for the
precision of the SMALLINT or INTEGER data types, respectively.

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.
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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.

LAY LENL indicatnc o tranlamaantation dafinnd dota B thnn oA sranlaranntation Anfinnd

ISO/IEC 9075-3:1999 (E)

eld

set
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of fields of IDA are set to implementation-defined default values.

xi) Otherwise, an exception condition is raised: CLI-specific condition — invalid.data ty

If FI indicates DATETIME_INTERVAL_CODE and the TYPE field of IDA indicates a <datet
type>, then:

a) All the fields of IDA other than DATETIME_INTERVAL_CODE and TYPE are set to
implementation-dependent values.

b) Case:

me

i) If Vindicates DATE, TIME, or TIME WITH TIME-ZONE, then the PRECISION field of

IDA is set to O (zero).

ii) IfV indicates TIMESTAMP or TIMESTAMP-MWHTH TIME ZONE, then the PRECISI
field of IDA is set to 6.

If FI indicates DATETIME_INTERVAL_CODE‘and the TYPE field of IDA indicates INTERV
then the DATETIME_INTERVAL_PRECISION field of IDA is set to 2 and

a) If V indicates DAY TO SECOND, '*FfOUR TO SECOND, MINUTE TO SECOND, or
SECOND, then the PRECISIONfield of IDA is set to 6.

b) Otherwise, the PRECISION field of IDA is set to O (zero).

Restrictions on the differences allowed between implementation and application parameter

scriptors are implementation-defined, except as specified in the General Rules of Subclause %.6

“Implicit EXECUTEMUISING and OPEN USING clauses”, in the General Rules of Subclause
“Implicit CALL USHNG clause”, and in the General Rules of Subclause 6.49, “ParamData”.
Restrictions on_the differences between the implementation and application row descriptors
implementation-defined, except as specified in the General Rules of Subclause 5.8, “Implicit
FETCH USING clause”, and the General Rules of Subclause 6.30, “GetData”.

DN

AL,
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6.57 SetDescRec

EC

Function
Set|commonly-used fields in a CLI descriptor area.
Ddfinition
Set[DescRec (
Descri pt or Handl e I'N I NTEGER,
Recor dNunber I'N SMALLI NT,
Type IN SMALLI NT,
SubType I'N SMVALLI NT,
Lengt h I'N I NTEGER,
Preci si on I'N SMALLI NT,
Scal e I'N SMALLI NT,
Dat a DEF ANY,
StringLength DEF I NTEGER,
I ndi cat or DEF I NTEGER )
RETURNS SMALLI NT
Ganeral Rules
1) [Let D be the allocated CLI descriptor area identified by DescriptorHandle and let N be the value
of the COUNT field of D.
2) |The General Rules of Subclause 5.11, “Peferred parameter check”, are applied to D as the
DESCRIPTOR AREA.
3) |If D is an implementation row déscriptor, then an exception condition is raised: CLI-specifig
condition — cannot modify«an implementation row descriptor.
4) |Let RN be the value of \RecordNumber.
5) [If RN is less than 4-(one), then an exception condition is raised: dynamic SQL error — invalid
descriptor indext
6) [If RN is greatér than N, then
Case:
a)/\f'the memory requirements to manage the larger CLI descriptor area cannot be satisfied,
then an exception condition is raised: CLI-specific condition — memory allocation error.
b) Otherwise, the COUNT field of D is set to RN.
7) Let IDA be the item descriptor area of D specified by RN.
8) Information is set in D as follows:
a) The data type, precision, scale, and datetime data type of the item described by IDA are set

to the values of Type, Precision, Scale, and SubType, respectively.
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b) Case:

i) If D is an implementation parameter descriptor, then the length (in characters, bits,
positions, as appropriate) of the item described by IDA is set to the value of Length.

or

ii) Otherwise, the length in octets of the item described by IDA is set to the value of LEn

¢) If StringLength is not a null pointer, then the address of the host variable that‘is to pro
the length of the item described by IDA, or that is to receive the returned length in octet
the item described by IDA, is set to the address of StringLength.

d) The address of the host variable that is to provide a value for the item described by IDA
or that is to receive a value for the item described by IDA, is set to.the address of Data.
Data is a null pointer, then the address is set to O (zero).

e) If Indicator is not a null pointer, then the address of the <indicator variable> associated
with the item described by IDA is set to the address of Indieator.

If Data is not a null pointer and IDA is not consistent@s"specified in Subclause 5.13,
“Description of CLI item descriptor areas”, then an exegption condition is raised: CLI-specif
condition — inconsistent descriptor information.

If an exception condition is raised, then all fields:of IDA for which specific values were provi
in the invocation of SetDescRec are set to implementation-dependent values and the value
the COUNT field of D is unchanged.

Restrictions on the differences allowed between implementation and application parameter (¢
scriptors are implementation-defined, except as specified in the General Rules of Subclause }
“Implicit EXECUTE USING and OPEN USING clauses”, in the General Rules of Subclause
“Implicit CALL USING clause”, and in the General Rules of Subclause 6.49, “ParamData”.
Restrictions on the differences between the implementation and application row descriptors
implementation-defined;-except as specified in the General Rules of Subclause 5.8, “Implicit
FETCH USING clause”;-and the General Rules of Subclause 6.30, “GetData”.
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6.58 SetEnvAttr

Function

Set|the value of an SQL-environment attribute.

Ddfinition

Set[EnvAttr (
Envi r onnent Handl e I'N I NTEGER,
Attribute I'N | NTEGER,
Val ue I'N ANY,
StringLength I'N I NTEGER )
RETURNS SMALLI NT

General Rules

1) [Case:

a) If EnvironmentHandle does not identify an allocated SQL-environment or if it identifies|
an allocated skeleton SQL-environment, then an exception condition is raised: CLI-speciffi
condition — invalid handle.

b) Otherwise:

i) Let E be the allocated SQL-environment identified by EnvironmentHandle.
ii) The diagnostics area associated with E is emptied.
2) [If there are any allocated SQL-connections associated with E, then an exception condition is
raised: CLI-specific condition*— attribute cannot be set now.
3) |Let A be the value of-Attribute.
4) |If A is not one of.the code values in Table 15, “Codes used for environment attributes”, then
exception condition is raised: CLI-specific condition — invalid attribute identifier.
5) [If A indicates NULL TERMINATION, then

Case:

a).. i 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:

©ISO/IEC

C

an

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) 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 Valye
that precede the implementation-defined null character that terminates’a C charpc-

ter string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid stripg
length or buffer length.

iii) 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.

Ddgfinition

SetfStnt Attr (

St at enent Handl e IN | NTEGER,
Attribute IN | NTEGER,
Val ue IN ANY,
StringLength I'N I NTEGER )

RETURNS SMALLI NT

Gdgneral Rules
1) |[Let S be the allocated SQL-statement identified by StatementHandle.
2) |Let A be the value of Attribute.

3) [If A is not one of the code values in Table 17, “Codes used for statement attributes”, or if A
is one of the code values in Table 17, “Codes used for statement attributes”, but the row thgt
contains A contains 'No’ in the 'May be set'@olumn, then an exception condition is raised:
CLI-specific condition — invalid attribute identifier.

4) |Let V be the value of Value.

5) |Case:

a) If A indicates APD_HANDLE, then:
i) Case:

1) If V does'not identify an allocated CLI descriptor area, then an exception conditipn
is raised: CLI-specific condition — invalid attribute value.

2) \Otherwise, let DA be the CLI descriptor area identified by V and let AT be the value
of the ALLOC_TYPE field for DA.

iiy Case:

I) IT AT indicates AUTOMATIT but DA 1S not the application parameter descripto
associated with S, then an exception condition is raised: CLI-specific condition —
invalid use of automatically-allocated descriptor handle.

2) Otherwise, DA becomes the current application parameter descriptor for S.
b) If A indicates ARD_HANDLE, then:
i) Case:

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:

c)

d)

1) If AT indicates AUTOMATIC but DA is not the application row descriptor assaciated
with S, then an exception condition is raised: CLI-specific condition — invatidbuge of
automatically-allocated descriptor handle.

2) Otherwise, DA becomes the current application row descriptor for S,
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: CL|-
specific condition — attribute cannot be set now.

2) Case:

A) If V indicates NONSCROLLABLE, thén the CURSOR SCROLLABLE attribyte
of S is set to NONSCROLLABLE;,

B) If V indicates SCROLLABLE,then the CURSOR SCROLLABLE attribute of 5 is
set to SCROLLABLE.

C) Otherwise, an exception-condition is raised: CLI-specific condition — invalid
attribute value.

D

ii) Otherwise, an exception condition is raised: CLI-specific condition — optional featur
not implemented.

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: CL]J-
specific condition — attribute cannot be set now.

Fal

P
z)—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.

D

e) If A indicates METADATA ID, then
Case:
i) If Vindicates FALSE, then the METADATA ID attribute of S is set to FALSE;
ii) If V indicates TRUE, then the METADATA ID attribute of S is set to TRUE.
iii) Otherwise, an exception condition is raised: CLI-specific condition —jinvalid attribute
value.
f) 1If A indicates CURSOR HOLDABLE, then

Case:

i) If the implementation supports cursor holdability, then
Case:

1) If an open cursor is associated with S, thefivan exception condition is raised: CL]|-
specific condition — attribute cannot be_set now.
2) Case:
A) If V indicates NONHOLDABLE, then the CURSOR HOLDABLE attribute of|S
is set to NONHOLDABLE.
B) If V indicates HOLDABLE, then the CURSOR HOLDABLE attribute of S is pet
to HOLDABLE.
C) Otherwise, an exception condition is raised: CLI-specific condition — invalid
attribute-value.

ii) Otherwise, an exception condition is raised: CLI-specific condition — optional featur

not implemeénted.
g) If A indicates CURRENT OF POSITION, then

Case:

i)>If there is no open cursor associated with S, then an exception condition is raised:
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
288 Call-Level Interface (SQL/CLI)
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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 FAL$E.
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 A specifies an implementation-defined statement attribute, then
Case:

a) If the data type for the statement attribute is specifiedvas INTEGER in Table 19, “Data|
types of attributes”, then the statement attribute is.set to the value of Value.

b) Otherwise:
i) Let SL be the value of StringLength.
ii) Case:
1) If SL is not negative, them_lét L be SL.

2) If SL indicates NULL JTERMINATED, then let L be the number of octets of Valye
that precede the implementation-defined null character that terminates a C charpc-

ter string.

3) Otherwise, an exception condition is raised: CLI-specific condition — invalid stripg
length pr buffer length.

iii) The statement attribute is set to the first L octets of Value.
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6.60 SpecialColumns

Function

Rellurn a result set that contains a list of columns the combined values of which can uniquely. id[tn-
tifylany row within a single specified table described by the Information Schemas of the cannected
datp source.

Ddfinition

Speci al Col ums (

St at enent Handl e I N | NTEGER,
IdentifierType I N SVALLI NT,

Cat al ogNare I N CHARACTER( L1),
NamelLengt hl I' N SMALLI NT,
SchenaNane I N CHARACTER( L2),
NamelLengt h2 I' N SMALLI NT,

Tabl eNane I N CHARACTER( L3),
NameLengt h3 I' N SMALLI NT,
Scope I'N SMALLI NT,

Nul | abl e I'N SMALLI NT )

RETURNS SMALLI NT

where L1, L2, and L3 are determined by the values of NamelLengthl, NamelLength2, and
NamelLength3 respectively and each of L1, LZyand L3 has a maximum value equal to the
implementation-defined maximum length of-a variable-length character string.

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

2) |If an 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 thelestablished SQL-connection associated with C and let SS be the SQL-server gn
that connection.

5) |Let SPECIAL_COLUMNS_ QUERY be a table, with the definition:

CRBATENTABLE SPECI AL_COLUMNS_QUERY (

SCOPE SMVALLI NT,

COCOVNTINAIVE CHARACTER VARYI NG(1T28)—NOT NUOLCL;
DATA_TYPE SMALLI NT NOT NULL,

TYPE_NAME CHARACTER VARYI NG 128) NOT NULL,
COLUMN_SI ZE I NTEGER,

BUFFER_LENGTH | 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

aith Tontiivn s — '"CEATIIDE and Cantenld — ’f"nA’l’ Llearrachon dina—to-thoe - foatiira
WHHR \,uv_ul\,u_ylux, T/ ot oo coacorcTra O (CUTT COPUTOT g co—trcTreatotT

“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 implementatjon
information”, is 'Y’, then SPECIAL_COLUMNS_QUERY contains a row, for each iden-
tifying column in SS’s Information Schema COLUMNS view and each)implementatign-
dependent pseudo-column.

ii) Otherwise, SPECIAL_COLUMNS_QUERY contains a row for gach identifying column
in SS’s Information Schema COLUMNS view and each implementation-dependent
pseudo-column in accordance with implementation-defineéd authorization criteria.

7) |If the value of IdentifierType is other than the code for BEST ROWID in Table 43, “Column
types and scopes used with SpecialColumns”, or an implementation-defined extension to thT
table, then an exception condition is raised: CLI-specifi¢condition — column type out of range.

8) |If the value of Scope is other than the code SCORE/CURRENT ROW, SCOPE TRANSACTIQN,
or SCOPE SESSION in Table 43, “Column types-and scopes used with SpecialColumns”, or
an implementation-defined extension to that:table, then an exception condition is raised: CL
specific condition — scope out of range.

9) [If the value of Nullable is other than the code for NO NULLS or NULLABLE in Table 43,
“Column types and scopes used withy SpecialColumns”, then an exception condition is raised
CLI-specific condition — nullable type out of range.

10) |For each row of SPECIAL_COLUMNS_ QUERY:

a) The value of SCOPE.in SPECIAL_COLUMNS_QUERY is either the code for one of SCOPE
CURRENT ROW, SCOPE TRANSACTION, or SCOPE SESSION from Table 43, “Column
types and scopes’ used with SpecialColumns”, or it is an implementation-defined value,
determined-~as’ follows:

Case:

i)<lf'the value that uniquely identifies a row is only guaranteed to be valid while positigned
on that row, then the code is that for SCOPE CURRENT ROW.

H— fhn \l:\llln fhnf ||n|n||n|\l |rh:n'hf|nc a—FOW |c nnl\l nllnrnnfnnd to |r\n \lnllrl fnv‘ fha cukrent
H} HH ety g4 c

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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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

Tabhla 27 “Codoc icad for ~onaicn data tvnac! thaot oaatobhnc +ho tntanmal cnanifin

i)

vi)

e) The value of COLUMN_SIZE in SPECIAL_COLUMNS_QUERY (is

Case:

din
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the INTERVAL_TYPE column in the COLUMNS view.

Otherwise, the value of DATA_TYPE in SPECIAL_COLUMNS_QUERY is the"appropri-
ate Code from Table 37, “Codes used for concise data types”, that matches the'interval
specified in the DATA_TYPE column in the COLUMNS view.

d) The value of TYPE_NAME in SPECIAL_COLUMNS_QUERY is an implementation-definjed
value that is the character string by which the data type is known at, the data source.

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

If the value of DATA_TYPE in the COLUMNS view is 'BIT’ or 'BIT VARYING’, then
the value is that of the CHARACTER<:MAXIMUM_LENGTH in the same row of the
COLUMNS view.

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

If the value of DATAYTYPE in the COLUMNS view is 'SMALLINT’, 'INTEGER’, 'REAL,
'DOUBLE PRECISION’, or 'FLOAT', then the value is implementation-defined.

If the value of\DATA_TYPE in the COLUMNS view is 'DATE’, 'TIME', TIMESTAMH
"TIME WITH TIME ZONE’, or 'TIMESTAMP WITH TIME ZONE’, then the value of
COLUMN, SIZE is that derived from Syntax Rule 33), in Subclause 6.1, "<data type?",
of ISOHEC 9075-2, where the value of <time fractional seconds precision> is the value of
the . NUMERIC_PRECISION column in the same row of the COLUMNS view.

v

=3

If"the value of DATA_TYPE in the COLUMNS view is 'INTERVAL’, then the value g
COLUMN_SIZE is that derived from the General Rules of Subclause 10.1, "<interval
qualifier>", of ISO/IEC 9075-2, where:

vii)

viii)

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.

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

Otherwise, the value is implementation-dependent.
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12)

13)

14)

15)

16)

f)

6.60 SpecialColumns

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 field in the

)

h)

Let NL1, NL2, and NL3 be the values of NameLengthl, NameLength2, and NameLength3,
respectively.

Let CATVAL, SCHVAL, TBLVAL, SCPVAL, and NULVAL be the values of CatalogName,
SchemaName, and TableName, Scope, and Nullable respectively.

If the METADATA ID attribute of S is TRUE, then:

a)

b)

H-TahlaNameae ic a3 null naointer than an axcention condition-ic raicad:- Cl 1.cnacific condition
H—astehaiesa-Htpohte e Hah-exce pHoh-ceRaHoR1S+aiSea- =—-SpecHHE-EeRaHHeR

applcation row descriptor mdaicates DEFAULT. ThIs Iengtn exciudes any nuill terminator.

The value of DECIMAL_DIGITS in SPECIAL_COLUMNS_QUERY is:

Case:

i) If the value of DATA_TYPE in the COLUMNS view is one of 'DATETIME/,
"TIMESTAMP’, 'TIME WITH TIME ZONE’, or ' TIMESTAMP WITH(IME ZONE',
then the value of DECIMAL_DIGITS in SPECIAL_COLUMNS_QUERY is the value [of
the DATETIME_PRECISION column in the COLUMNS view.

ii) If the value of DATA_TYPE in the COLUMNS view is oneCof " DECIMAL’, 'INTEGER
'NUMERIC’, or 'SMALLINT’, then the value of DECIMAL: DIGITS in SPECIAL_
COLUMNS_QUERY is the value of the NUMERIC_SCALE column in the COLUMNS
view.

iii) Otherwise, the value of DECIMAL_DIGITS in"\SPECIAL_COLUMNS_QUERY is the
null value.

The value of PSEUDO_COLUMN in SPECKAL COLUMNS_QUERY is the code for one
of PSEUDO UNKNOWN, NOT PSEUDOQ,%er PSEUDO from Table 43, “Column types an
scopes used with SpecialColumns”. Thealgorithm used to set this value is implementatipn-
dependent.

o

If CatalogName is a null pointer and the value of the CATALOG NAME information tyge
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, then an exception condition is raised: CLI-specific congli-
tion — invalid use of null pointer.

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.

Case:

a)

b)

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

If NL1 indicates NULL TERMINATED, then let L be the number of octets of CatalogName
that precede the implementation-defined null character that terminates a C character string.
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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) If NL2 is not negative, then let L be NL2.

b) If NL2 indicates NULL TERMINATED, then let L be the number of octets ofr SchemaName
that precede the implementation-defined null character that terminates a C’character strjing.

¢) Otherwise, an exception condition is raised: CLI-specific condition < invalid string length
or buffer length.

Let SCHVAL be the first L octets of SchemaName.

18) |Case:

a) If NL3 is not negative, then let L be NL3.

D

b) If NL3 indicates NULL TERMINATED, then let<t'be the number of octets of TableNam
that precede the implementation-defined null character that terminates a C character strjing.

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

Let TBLVAL be the first L octets of TableName.

19) |Case:
a) If the METADATA ID_attribute of S is TRUE, then:

i) Case:

1) If thewvalue 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) =" "’ and if SUBSTRI NG TRI M CATVAL)
FROMCHAR LENGTH( TRI M CATVAL)) FOR 1) =""", then let TEMPSTR be the VEIllue
obtained from p\/allmting'

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)

FROM CHAR_LENGTH( TRI M SCHVAL) ) FOR1) ="' "', then let TEMPSTR be the-value
obtained from evaluating:

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
iii) 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 TRl M TBLVAL)
FROM CHAR_LENGTH( TRI M TBLVAL) ) FOR1) =" "', then let TEMPSTR be the value
obtained from evaluating:

SUBSTRI NG( TRl MCTBLVAL) 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
b) Otherwiseg:

i) Jf 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

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
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:

If NULVAL is equal to the code for NO NULLS in Table 26, “Miscellaneous codes used-i
CLI", and any of the rows selected by the above query would describe a column for<whic
the value of IS_NULLABLE column in the COLUMNS view is 'YES’, then let STMT be the

character string:

-

a)

=

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

17

23) |ExecDirect is implicitly invoked with S as thewalue of StatementHandle, STMT as the valug of
StatementText, and the length of STMT as'the value of TextLength.
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6.61 StartTran

Function

Exy

Ddgfinition

StafrtTran (

Gse
1)
2)

3)

licitly start an SQL-transaction and set its characteristics.

Handl eType I'N SMALLI NT,
Handl e I N | NTEGER,
AccesshMode I N | NTEGER,
I sol ati onLevel I N I NTEGER )

RETURNS SMALLI NT

neral Rules

Let HT be the value of HandleType and let H be the value‘ef Handle.

If HT is not one of the code values in Table 13, “Codes)used for handle types”, then an exception

condition is raised: CLI-specific condition — invalid, handle.

Case:

a) If HT indicates STATEMENT HANDLE; then:

i)

i)

b) If HT indicates DESERIPTOR HANDLE, then:

i)

i)

¢) AIffHT indicates CONNECTION HANDLE, then:

If H does not identify an allogated SQL-statement, then an exception condition is raied:
CLlI-specific condition — ifavalid handle.

Otherwise, an exception condition is raised: CLI-specific condition — invalid attribute
identifier.

7]

If H does.not identify an allocated CLI descriptor area, then an exception condition
raised~CEl-specific condition — invalid handle.

Otherwise, an exception condition is raised: CLI-specific condition — invalid attribuge
identifier.

)

i)

A does not tdentify an alfocated SQL-connection, then an exception condition 15 raised:
CLI-specific condition — invalid handle.

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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B) Otherwise, let EC be the established SQL-connection associated with C.

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.

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.

ii) 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 associated with E. Let L1 be a list
of the allocated SQL-connections in L that havedn associated established SQL-
connection that is active.

4) |If an SQL-transaction is currently active on any of the:SQL-connections contained in L1, th¢n
an exception condition is raised: invalid transaction state — active SQL-transaction.

5) |Let AM be the value for AccessMode. If AM is not one of the codes in Table 36, “Values for
TRANSACTION ACCESS MODE with Startdran”, then an exception condition is raised: CLUI-
specific condition — invalid attribute identifier.

6) |[Let IL be the value for IsolationLevel- If IL is not one of the codes in Table 35, “Values for
TRANSACTION ISOLATION ORTION with Getlnfo and StartTran”, then an exception condi-
tion is raised: CLI-specific condition — invalid attribute identifier.

7) |Let TXN be the SQL-transaction that is started by this invocation of the StartTran routine.

8) |If READ ONLY is specified by AM, then the access mode of TXN is set to read-only. If READ
WRITE is specified’by’AM, then the access mode of TXN is set to read-write.

9) [The isolation 4eével of TXN is set to an implementation-defined isolation level that will not
exhibit any of<the phenomena that the isolation level indicated by TIL would not exhibit, ag
specified-in(Table 10, "SQL-transaction isolation levels and the three phenomena”, in ISO/IHC
9075-2.

10) |TXN is started in each SQL-connection contained in L1.
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6.62 TablePrivileges

Function

Rellurn a result set that contains a list of the privileges held on the tables whose names adherg|to
the|requested pattern(s) within tables described by the Information Schemas of the connected’ data
soufrce.

Ddfinition

Tabj ePrivil eges (

St at enent Handl e I N | NTEGER,

Cat al ogNane I'N CHARACTER(L1),
NarmelLengt hl IN SMALLI NT,
SchenmaNane IN CHARACTER(L2),
NarmelLengt h2 IN SMALLI NT,

Tabl eNanme I'N CHARACTER( L3) ,
NarmelLengt h3 IN SMALLI NT )

RETURNS SMALLI NT

where L1, L2, and L3 are determined by the values of NamelLengthl, NamelLength2, and
Namelength3, respectively and each of L1, L2, and(L3 has a maximum value equal to the
implementation-defined maximum length of a variable-length character string.

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

2) |If an open cursor is associated with S, then an exception condition is raised: invalid cursor
state.

3) [Let C be the allocated SQL3connection with which S is associated.

4) |Let EC be the established SQL-connection associated with C and let SS be the SQL-server gn
that connection.

5) |Let TABLE_PRIVILEGES_QUERY be a table, with the definition:

CREATE TABLE, TABLE_PRI VI LEGES QUERY (

TABLE/CAT CHARACTER VARYI NG(128) ,
TABLE_SCHEM CHARACTER VARYI NG 128) NOT NULL,
TABLE_NAME CHARACTER VARYI NG(128) NOT NULL,
GRANTOR CHARACTER VARYI NG(128) NOT NULL,
CRANTEE CHARACTER VARYI NG(128)—NOT NUOCL;
PRI VI LEGE CHARACTER VARYI NG(128) NOT NULL,
I'S_GRANTABLE CHARACTER VARYI NG(3) NOT NULL,

W TH H ERARCHY  CHARACTER VARYI NG(254) NOT NULL )

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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7)

8)

9)

10)

11)

12)

b) Case:

i) If the value of SUP is 1 (one), then TABLE_PRIVILEGES_QUERY contains a row for
each privilege in SS’s Information Schema TABLE_PRIVILEGES view.

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

For each row of TABLE_PRIVILEGES QUERY:

a) If the implementation does not support catalog names, then TABLE_CATs the null valle;
otherwise, the value of TABLE_CAT in TABLE_PRIVILEGES QUERY js the value of tHe
TABLE_CATALOG column in the TABLE_PRIVILEGES view in thenformation schema

b) The value of TABLE_SCHEM in TABLE_PRIVILEGES_QUERY)is the value of the TABLE
SCHEMA column in the TABLE_PRIVILEGES view.

c) The value of TABLE_NAME in TABLE_PRIVILEGESQUERY is the value of the TABL
NAME column in the TABLE_PRIVILEGES view.

d) The value of GRANTOR in TABLE_PRIVILEGESJQUERY is the value of the GRANTOR
column in the TABLE_PRIVILEGES view.

e) The value of GRANTEE in TABLE_PRIVILEGES_QUERY is the value of the GRANTEKE
column in the TABLE_PRIVILEGES view.

f) The value of PRIVILEGE in TABLE-PRIVILEGES_QUERY is the value of the PRIVILEGE
TYPE column in the TABLE_PRIVILEGES view.

g) The value of IS_GRANTABLE in TABLE_PRIVILEGES_QUERY is the value of the IS_
GRANTABLE column in‘thé TABLE_PRIVILEGES view.

h) The value of WITH_HIERARCHY in TABLE_PRIVILEGES_QUERY is the value of the
WITH_HIERARCHY column in the TABLE_PRIVILEGES veiw.

Let NL1, NL2, and NL3 be the values of NameLengthl, NameLength2, and NameLength3,
respectively.

Let CATVAL, SCHVAL, and TBLVAL be the values of CatalogName, SchemaName, and
TableNarne, 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.

b) 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.

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.
Case:

a) If NL1 is not negative, then let L be NL1.
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b) If NL1 indicates NULL TERMINATED, then let L be the number of octets of CatalogName
that precede the implementation-defined null character that terminates a C character string.

el _Othaonmanca ~n aAvonntion ~oandidion 1o ratcnd: (O 1 cnnnifin conditi HAAL
T othcTvv ot T CACC P troT T CoromtrioTr T o raroC O S SPetTIe—CoTToToroTT T

or buffer length.
Let CATVAL be the first L octets of CatalogName.

13) |Case:
a) If NL2 is not negative, then let L be NL2.

b) 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 strjing.

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

Let SCHVAL be the first L octets of SchemaName.

14) |Case:

a) If NL3 is not negative, then let L be NL3.

D

b) If NL3 indicates NULL TERMINATED,¢hen let L be the number of octets of TableNam
that precede the implementation-defined null character that terminates a C character strjing.

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

Let TBLVAL be the first l=0Ctets of TableName.

15) |Case:
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 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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ii) Case:

B) Otherwise, let CATSTR be the character string:
UPPER( TABLE_CAT) = UPPER(’ CATVAL') AND

iii) 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 SUBSTRI'NG( TRI M SCHVAL)
FROMCHAR LENGTH( TRI M SCHVAL)) FOR1) ="', then let TEMPSTR be the value

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

1) If the value of NL3 is zero, then let TBLSTR be a zero-length string.

2) Otherwise,
Case:

A) If SUBSTRING( TR M TBLVAL) FROM1 FOR1) ="’ and if SUBSTRI NG TRl M TBLVAL)
FROM CHAR, TENGTH( TRI M TBLVAL) ) FOR 1) ='"’, then let TEMPSTR be the value

obtained from evaluating:

SUBSTRI NG( TRI M TBLVAL) FROM 2
FOR CHAR_LENGTH( TRl M TBLVAL)) - 2)

and let TBLSTR be the character string:
TABLE_NAME = ' TEMPSTR AND

B) Otherwise, let TBLSTR be the character string:

UPPER(TABEE-NAVE —UPPER(TBLVAL)—AND

b) Otherwise,

302

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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iii) If the value of NL1 is zero, then let CATSTR be a zero-length string; otherwise, let
CATSTR be the character string:

TABLE_CAT ="' CATVAL' AND

iv) 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

v) If the value of NL3 is zero, then let TBLSTR be a zero-length string. Qtherwise, let
TBLSTR be the character string:

TABLE_NAME LI KE ' TBLVAL' ESCAPE ' ESC AND

Let PRED be the result of evaluating:
CATSTR|| " * || SCHSTR|| " ' || TBLSTR|| " ' || 1=1

Let STMT be the character string:

SELECT *

FROM TABLE_PRI VI LEGES_ QUERY

WHERE PRED

ORDER BY TABLE_CAT, TABLE_SCHEM TABLENAME, PRI VI LEGE

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

b of
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6.63 Tables

Function

Baged on the specified selection criteria, return a result set that contains information about tables
destribed by the information schemas of the connected data source.

Dgfinition

Tab] es (
St at enent Handl e I N | NTEGER,
Cat al ogNane I'N CHARACTER(L1),
NarmelLengt hl I'N SMALLI NT,
SchenmaNane I'N CHARACTER(L2) ,
NarreLengt h2 I'N SMALLI NT,
Tabl eNanme I'N CHARACTER( L3),
NarmeLengt h3 I N SMALLI NT,
Tabl eType I'N CHARACTER( L4) ,
NameLengt h4 I'N SMALLI NT )

RETURNS SMALLI NT

where L1, L2, L3, and L4 are determined by the valués of NamelLengthl, NameLength2, and
NamelLength3, and NamelLength4, respectively, and-éach of L1, L2, L3, and L4 has a maximun
valyue equal to the implementation-defined maximum length of a variable-length character string.

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

2) [If an open cursor is associated with 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-server qn
that connection,

5) |Let TABLES2QUERY be a table with the definition:

CREATE TABLE) TABLES QUERY (

TABLE CAT CHARACTER VARYI NG( 128) ,
TABLE_SCHEM CHARACTER VARYI NG( 128) ,
TABLE_NAVE CHARACTER VARYI NG( 128) ,
FABEE—FYPE CHARACTER-VARYHNGL254)~
REMARKS CHARACTER VARY!I 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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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

h EFEonatiireahiina — 'CEATLIDE A Tandienld — 1r~n/|1’ nnnnnnnnn dina +0 tha foantiien

b)

The description of the table TABLES QUERY is:

a)

b)

c)

At
WHHR \,ulul\,lyv\, T/ T o= oo - coctorcTa A~ = \vulluul.lullullls O Cric— IcocaT T

“Information Schema metadata constrainted by privileges”).
Case:

i) If the value of SUP is 1 (one), then TABLES _QUERY contains a row fofveach row
describing a table in SS’s Information Schema TABLES view for which\the connectefl
UserName has selection privileges.

ii) Otherwise, TABLES QUERY contains a row for each row describing a table in SS's
Information Schema TABLES view that meets implementation-defined authorization
criteria.

The value of TABLE_CAT in TABLES_QUERY is thévalue of the TABLE_CATALOG co

umn in the TABLES view. If SS does not support catalog names, then TABLE_CAT is sdt to

the null value.

The value of TABLE_SCHEM in TABLES_QUERY is the value of the TABLE_SCHEMA

column in the TABLES view. The value o TABLE_NAME in TABLES_QUERY is the value

of the TABLE_NAME column in the TABLES view.

The value of TABLE_TYPE in TABLES QUERY is determined by the values of the TABLE

TYPE column in the TABLES view.

Case:

i) If the value of TABLE_TYPE in the TABLES view is 'VIEW’, then:

Case:

1) If the«d€efined view is within the Information Schema itself, then the value of
TABEE_TYPE in TABLES_QUERY is set to 'SYSTEM TABLE".

2) +Otherwise, the value of TABLE_TYPE in TABLES_QUERY is set to 'VIEW'.

ii)<-I"the value of TABLE_TYPE in the TABLES view is 'BASE TABLE’, then the value |of

TABLE_TYPE in TABLES_QUERY is set to 'TABLE".

ARl L TNDI +h TADL [ C el WaYsW. VI TEMPORR ANV A

e)

HB) L +th b £ T
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'LOCAL TEMPORARY’, then the value of TABLE_TYPE in TABLES_QUERY is set
to that value.

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

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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8)

9)

10)

11)

12)

13)

EC

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_

CATALOC caliimn 1n tha TADIL EC iy

I T\ COTOTTI T I Cric 17\ vVICUv.

h) The value of UDT_SCHEMA in TABLES QUERY is the value of the USER_DEFINED |
TYPE_SCHEMA column in the TABLES view.

i) The value of UDT_NAME in TABLES_QUERY is the value of the USER_DEFINED_TYH
NAME column in the TABLES view.

Let NL1, NL2, NL3, and NL4 be the values of NameLengthl, NameLendgth2, NamelLength3
and NameLength4, respectively.

Let CATVAL, SCHVAL, TBLVAL, and TYPVAL be the values of CatalogName, SchemaNams
TableName, and TableType, respectively.

If the METADATA ID attribute of S is TRUE, then:

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

b) If SchemaName is a null pointer or if TableName is a null pointer, then an exception
condition is raised: CLI-specific conditien’— invalid use of null pointer.

If CatalogName is a null pointer, then*NL1 is set to zero. If SchemaName is a null pointer, {
NL2 is set to zero. If TableName isa™null pointer, then NL3 is set to zero. If TableType is a
pointer, then NL4 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 CatalogNa
that precede’the implementation-defined null character that terminates a C character str

¢) Otherwise, an exception condition is raised: CLI-specific condition — invalid string leng
or<uffer length.

Let\CATVAL be the first L octets of CatalogName.

hen
null

me
ng.

h

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 SchemaNa

me

that precede the implementation-defined null character that terminates a C character string.

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

or buffer length.
Let SCHVAL be the first L octets of SchemaName.
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14) Case:

15)

16)

a)

b,

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

D

If NI 3 indicates NUI 1 TERMINATED then let | be the number of octets of TableNam

c)

a)

b)

<)

a)

Let TBLVAL be the first L octets of TableName.

Case:

Let TYPVAL be the first L octets of ColumnName.

Case:

that precede the implementation-defined null character that terminates a C character strjing.

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

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

If NL4 indicates NULL TERMINATED, then let L be the number of octets of TableType that
precede the implementation-defined null character that terminates a C character string.

Otherwise, an exception condition is raised: CLI-speeific condition — invalid string length
or buffer length.

If the METADATA ID attribute of S iSSTRUE, then:
i) Case:
1) If the value of NL1 is_zero, then let CATSTR be a zero-length string.
2) Otherwise,
Case:

A) 1f SUBSTRI NG TRI M CATVAL) FROM1 FOR1) ='"’ and if SUBSTRI N TRl M CATVAL)
FROM CHAR _LENGTH( TRI M CATVAL)) FOR1) ="'"", 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 ering'

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 FOR1) ="’ and if SUBSTRI NG TRl M SCHVAL)
FROMCHAR LENGTH( TRI M SCHVAL)) FOR 1) ="', then let TEMPSTR be the value

abtainad-from-avaliiatino
ot IC U o v atroatiT g

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
iii) 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 TRl M TBLVAL)
FROM CHAR_LENGTH( TRI M TBLVAL) ) FOR1) =" "', then let TEMPSTR be the value
obtained from evaluating:

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_NANE) = UPPER(’ TBLVAL' ) AND

b) Otherwise:

i)~Let SPC be the Code value from Table 28, “Codes and data types for implementatio
information”, that corresponds to the Information Type SEARCH PATTERN ESCAP$ in

that conaa +oh1
At oarnitc tavic.

ii) Let ESC be the value of InfoValue that is returned by the execution of Getlnfo() with
the value of InfoType set to SPC.

iii) If the value of NL1 is zero, then let CATSTR be a zero-length string; otherwise, let
CATSTR be the character string:

TABLE_CAT ="' CATVAL' AND

iv) 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
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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 LI KE’ TBLVAL' ESCAPE ' ESC' AND

Case:
a) If the value of NL4 is zero, then let TYPSTR be a zero-length string.

b) Otherwise,

i) TableType is a comma-separated list of one or more types of tables that are to be re
turned in the result set. Each value may optionally be enclosed within <quote> charpc-
ters. The types are 'TABLE’, 'VIEW’, 'GLOBAL TEMPORARY’, {LOCAL TEMPORARY’,
and 'SYSTEM TABLE'.

NOTE 66 — These types are mutually exclusive; for instance, TABLE’ includes only user-
created base tables and 'SYSTEM TABLE’ includes only views from the Information Schemasg.
Implementation-defined types may also be specified.

ii) Let N be the number of comma-separated values-specified within TableType.
iii) Let TT be the set of comma-separated values Ty, 1 < i < N, specified within TableType.

iv) TYPSTR is a string that is the predicate required to select the requested types of tal
from TABLES_QUERY:

TABLE_TYPE = """ || ARFMTT1) || OR
TABLE_TYPE = "' "' LNSTRIMTT2) || "7 OR
TABLE_TYPE — 1y I | TRI M TTN) | | LR RE
Let PRED be the result of evaluating:
CATSTR || " (A SCHSTR|| * ' || TBLSTR|| " " || TYPSTR|| ' ' || 1=1

Case:

a) If thewalue of CATVAL is the value in the 'Value’ column for ALL CATALOGS in Table 42,
“Special parameter values”, and both SCHVAL and TBLVAL are zero-length strings, ther
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.
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20)

b) If the value of SCHVAL is the value in the 'Value’ column for ALL SCHEMAS in Table 4

“Special parameter values”, and both CATVAL and TBLVAL are zero-length strings, then
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/for-access to the unde
ing TABLES view.

¢) If the value of TYPVAL is the value in the 'Value’' column for ALL TYPES in Table 42,
“Special parameter values”, and CATVAL, SCHVAL, and TBLVAL are zero-length string
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 VARCHAR(254))

FROM TABLES_QUERY

ORDER BY TABLE_TYPE

NOTE 69 — All tables qualify for selection and no privileges are required for access to the unde
ing TABLES view.

d) Otherwise, let STMT be the character string:

SELECT *
FROM TABLES. QUERY

WHERE PRED

ORDER BY-TABLE_TYPE, TABLE_CAT, TABLE_SCHEM TABLE_NAME

ExecDirect.is. implicitly invoked with S as the value of StatementHandle, STMT as the valu
Statementjfext, and the length of STMT as the value of TextLength.

©ISO/IEC
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1)

2)
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The
abo

| SQL_IMPLEMENTATION_INFO base table

nction

SQL_IMPLEMENTATION_INFO base table has one row for each implementation informati
n defined by ISO/IEC 9075.
finition

hddi tional Definitionitens

scription

[ Insert this description | Some IMPLEMENTATION_INFO_ID values assigned by ISO/IEC 9075
have been assigned for backwards compatibility\with 1ISO/IEC 9075-3:1995. All other valueg
assigned by ISO/IEC 9075 are in the range 21000 through 24999, inclusive.

ble population

implementation shall effectively populate the SQL_IMPLEMENTATION_INFO base table
N an <insert statement> thatis equivalent to the <insert statement> shown below; the <inse
ement> shown below provides values only for certain columns and implicitly assigns the nu
le to other columns of-the table.

implementation_effectively populates the table so that, for each row containing information

CH

supported facility. For all information items that the implementation does not support, both th

RACTER_VALRUE column is set to a value that specifies the requisite information about th

[ Insert this description | Implementation-defined items that are represented in this table shall have
an IMPLEMENTATION_INFO_ID value’that is in the range 11000 through 14999, inclusive.

ut some facility-that the implementation supports, either the INTEGER_VALUE column or the

nt

INTEGER VALUE and the CHARACTER_VALUE column have the null value. The COMMENTS
coldmn may be set to any value deemed appropriate by the implementation, or it may be set to the
null value.

Definition Schema

311


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

ISO/IEC 9075-3:1999 (E) ©ISO/IEC
7.1 SQL_IMPLEMENTATION_INFO base table

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, COLLATT NG SEQUENCE' ,
"CHAR: default collation nane’ ),
( 23, "CURSOCR COW T BEHAVI OR',
"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><di‘git><digit>
<part4 ::= <character representation> ),

( 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 Schema
INT: 1: stored in upper case
2: stored in'lLower case
3: stored(in*nm xed case - case sensitive
4: stored in nixed case - case insensitive' ),
( 85, 'NULL GOLLATION ,
"INT: 0: qulMs higher than non-nulls
1{ nulls lower than non-nulls’ ),
( 13, 'SERVER NAME ,
' CHAR—'<SQL server nanme> on CONNECT statenent’' ),
( 94,\*SPECI AL CHARACTERS' ,
“CHAR: All special chars OKin non-delimted ids’ ),
(0.6, ' TRANSACTI ON CAPABLE' ,
"INT: 0: not supported
1. DM only - error if DDL
2: both DML and DDL
3: DML only - comit before DDL
4: DML only - ignore DDL' )
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thaltt the implementation does nat'support, the SUPPORTED_VALUE column has the null valus.

The
ma

SQL_SIZING base table has one row for each sizing item defined by ISO/IEC 9075.
finition

hddi tional Definitionitens

scription

[ Insert this description | Some SIZING_ID values assigned by ISO/IEC-9075 have been assigned
backwards compatibility with ISO/IEC 9075-3:1995. All other values assigned by ISO/IEC 9
are in the range 25000 through 29999, inclusive.

a SIZING_ID value that is in the range 15000 through. 19999, inclusive.

ble population

implementation shall effectively populate the SQL_SIZING base table with an <insert state
nt> that is equivalent to the <insert statement> shown below; the <insert statement> shown
provides values only for certain columns and implicitly assigns the null value to other coluni
he table.

implementation effectively populates the table so that, for each row containing information
ut some facility that the implementation supports, the SUPPORTED_VALUE column is set t
e that specifies the requisite information about that supported facility. For all information it

COMMENTS column may be set to any value deemed appropriate by the implementation, d
y be set to the null value.

for
D75

[ Insert this description | Implementation-defined items that are represented in this table shall have
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I NSERT I NTO sql _sizing ( sizing_id, sizing_name, conments )

VALUES ( ( 34, ' MAXI MUM CATALOG NAME LENGTH ,
"Length in characters’ ),
( 30, ' MAXI MUM COLUWN NAME LENGTH ,
"Length in characters’ ),
C 97,  NMAXITMOM COCUWNS TN GROOP BY', NUOLCLC J,
(99, ' MAXI MUM COLUWNS | N ORDER BY’, NULL ),
( 100, ' MAXI MUM COLUWNS | N SELECT,
"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 estabhivshed' ),
( 10005, ' MAXI MUM | DENTI FI ER LENGTH ,
"Length in characters;
If different for some objects, set Sto*snallest nmax’ ),
( 32, ' MAXI MUM SCHEMA NAME LENGTH,
"Length in characters’ ),
( 20000, ' MAXI MUM STATEMENT OCTETS',
"Max length in octets of <SQ@ “statenent variable> ),
( 20001, ' MAXI MUM STATEMENT OCTETS, DATA' ,
"Max length in octets of <SQL data statenment> ),
( 20002, ' MAXI MUM STATEMENT OCTETS SCHEMA' ,
"Max length in octets™af SQL <schema definition> ),
( 35, ' MAXI MUM TABLE NAME LENGTH ,
"Max length in chars.ef | ow order table nane part’ ),
( 106, ' MAXI MUM TABLES | N~SELECT’ ,
"Max number of table names in FROM cl ause’ ),
( 107, ' MAXI MUM USER\NAME LENGTH ,
"Length in characters for a <user identifier> of an SQ-session
( 25000, ' MAXI MUNI GURRENT DEFAULT TRANSFORM GROUP LENGTH ,
"Length in characters’ ),
( 25001, ' MAXI.MUM CURRENT TRANSFORM GROUP LENGTH ,
"Length in characters’ ),
( 25002, U(MAXI MUM CURRENT PATH LENGTH ,
".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

Thg SQL_LANGUAGES table has one row for each 1SO and implementation-defined SQL language
binfling and programming language for which conformance is claimed.
NQOTE 70 — The SQL_LANGUAGES base table provides, among other information, the same informatioh
proyided by the SQL object identifier specified in Subclause 6.3, "Object identifier for Database, Language
SQL", in ISO/IEC 9075-1.

Definition

| Augment the column constraint SQL_LANGUAGE_BI NDI NG_STYLE_| SO _1992in Rait 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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fications”, and Clause 6, “SQL/CLI routines”, in this part of ISO/IEC 9075. A conforming SQL/G
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relgtionships between the facilities specified in this part of ISO/IEC 9075 and the corresponding facilities
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8.7

‘CaII-LeveI Interface specifications”, and Clause 6, “SQL/CLI routines”,in this part of ISO/IEC
0

Conformance

ISO/IEC 9075-3:1999 (E)

| Conformance to SQL/CLI

5 part of ISO/IEC 9075 specifies conforming SQL/CLI routines and conforming SQL/CLI imp
htations.

bnforming SQL/CLI application is one that invokes SQL/CLI routines specified in this part o
/IEC 9075. Such routine invocations shall be constructed according to’the€ BNF Format and
pciated Syntax Rules, Access Rules, and Definitions specified for <CLI)routine>s in Clause 5

5.

pbnforming SQL/CLI implementation shall process conforming. SQL/CLI routine invocations
brding to the associated Definitions and General Rules inClause 5, “Call-Level Interface spe

lementation shall process SQL-statements in the manner specified in Core SQL and in the sq
additional features to which conformance is claimed by the SQL-implementation.

[TE 71 — Certain facilities specified in this part of ISO/IEC 9075 are closely related to specific faciliti
ified in ISO/IEC 9075-2 and ISO/IEC 9075-5; sueh®facilities specified in this part of ISO/IEC 9075 ar
supported unless the corresponding facilities i\ 1SO/IEC 9075-2 and ISO/IEC 9075-5 are supported. 1

IEC 9075-2 and ISO/IEC 9075-5 are not specified, but are inferable.

r example, provision of the GetPosition; GetSubstring, and GetLength routines specified in this part
IEC 9075 is dependent on support of'the LARGE OBJECT data types specified in ISO/IEC 9075-2.

P Claims of conformance

ert this paragraph | €laims of conformance to this part of ISO/IEC 9075 shall state:

1)

[ Insert afterlist €lement 2) in ISO/IEC 9075-1 | Which of the following standard programming
languages ‘are supported for SQL/CLI routine invocation (see Subclause 5.2, “<CLI routine>
invocation”):

a)“Ada

=

Ci-
LI
t of

112

he
n

=9

by C

c) COBOL
d) Fortran
e) MUMPS
f) Pascal

g) PL/I

Conformance 317


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

ISO/IEC 9075-3:1999 (E) ©ISO/IEC
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 et

[ Nefv paragraph | A conforming implementation may provide support for additional implementatior]
defined routines or for implementation-defined argument values for <CLI routine>s.

Ne paragraph | An implementation remains conforming even if it provides user options to process
conforming <CLI routine> invocations in a nonconforming manner.
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