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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respectlve organization to deal with particular fields of technical
activity. collaborate in fields of mutual interest. Other inter-

national organizations, governmental and non-governmental, in liaison with ISO and IEC, algo take

In the fipld of information technology, ISO and IEC have established a joint technical committee,

ISO/IEQ JTC 1. Draft International Standards adopted by the joint technical committee are cjrcu-
lated to hational bodies for voting. Publication as an International Standard requires approvall by
at least [/5 % of the national bodies casting a vote.

International Standard ISO/IEC 9075-3 was prepared by Joint Technical’'Committee ISO/IECIJTC 1,
Informajtion technology, Subcommittee SC 21, Open systems interconnection, data management and
open distributed processing.

ISO/IE(Q 9075 consists of the following parts, under the general title Information technology —
Databade languages — SQL:

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

—  Palt 4: Persistent Stored Modules (SQL/PSM)

Parts 1 and 2 are currently published as ISO/IEC 9075:1992.
Annexes A to D of this part of ISO/IEC 9075 are for information only.

Foreword vii
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Introduction

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

1)

2)

3)

4)

6)

7)
8)

9)

10)

11)

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

O/IEC

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

in this

Clauge 3, “Definitions, notations, and conventions”, defines the notations and conventiong used

in thjs 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 facilities for using SQL through a
Leve] Interface.

Clauge 6, “SQL/CLI routines”, defines each of the routines that comprise the Call-Level
Interfface.

Clauge 7, “Conformance”, defines the criteria for conformance to this part of ISO/IEC 9075.

Anndx A, “Typical header files”, is an informativé\Annex. It provides examples of typical
files for application programs using the SQL.Call-Level Interface.

Ann
Call{Level Interface from the C programming language.

Call-

header

x B, “Sample C programs”, is an informative Annex. It provides a sample of using the SQL

Anngx C, “Implementation-defined elements”, is an informative Annex. It lists those features

for which the body of this part.6fithe standard states that the syntax or meaning or effe
the database is partly or wholly implementation-defined, and describes the defining infor|
that jan implementor shall provide in each case.

tt on
mation

Anngx D, “Implementation-dependent elements”, is an informative Annex. It lists those fpatures

for which the body ofthis part of the standard states that the syntax or meaning or effe
the database is-partly or wholly implementation-dependent.

In the tgxt of thispart of ISO/IEC 9075, Clauses begin a new odd-numbered page, and in C
“Call-Leyel Interface specifications”, through Clause 7, “Conformance”, Subclauses begin a

page.

ct on

lause 5,
W
y.resulting blank space is not significant.

viii Introduction
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Information technology — Database languages — SQL —

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

1 Scppe

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

Scope 1
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2 Normative references

ISO/IEC 9075-3:1995 (E)

The following standards contain provisions that, through reference in this text, constitute provisions
of this part of this International Standard. At the time of publication, the editions indicated were
valid. All standards are subject to revision, and parties to agreements based on this International
Standard are encouraged to investigate the possibility of applying the most recent editions

the stan
Internat

ISO.

ISO

ISO

ISO

ISO

NOT
of IS
base]

ISO

ISO.

ISO

ISO.

ISO

ards indicate
ional Standards.

TEC 1539:1991, Information technology — Programming languages — FORTRAN.
1989:1985, Programming languages — COBOL.

6160:1979, Programming languages — PL/1.

7185:1990, Information technology — Programming languages =< Pascal.

TEC 8652:1995, Information technology — Programming languages — Ada.
E — ISO 8652:1987 has been superseded by a new edition (ISO/IEC 8652:1995). However, when thi
H on that edition, which is listed below.

R652:1987, Programming languages — Ada.

TEC 9075:1992, Information technology= Database languages — SQL.

TEC 9899:1990, Programming languages — C.

TEC 10206:1991, Information.technology — Programming languages — Extended Pg

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

of
lid

part

O/IEC 9075 was under development, the previous edition was)valid and this part of ISO/IEC 9075 i therefore

scal.

Normative references 3
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3 Definitions, notations, and conventions

3.1 Definitions

For the purposes of this part of ISO/IEC 9075, the definitions given in ISO/IEC 9075:1992 and the
followil:r definitions apply.

a) hanldle: An opaque data value returned by an SQL/CLI implementation when a,CLI rgsource
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.

3.2 Notations

The syntax notation used in this part of ISO/IEC 9075 is an exterided version of BNF (“Batkus
Normal|Form” or “Backus Naur Form”).

This version of BNF is fully described in Subclause 3.2, "Netation", of ISO/IEC 9075:1992.

3.3 Conventions

The conjventions used in this part of ISO/IEC. 9075 are identical to those described in Subclause 3.3,
"Conventions", of ISO/IEC 9075:1992.

The corftents of this part of ISO/IEC 9075 depend wholly on ISO/IEC 9075:1992. For example,
the Synitax found in the Format portions of this part of ISO/IEC 9075 often uses symbols that are
defined [in ISO/IEC 9075:1992.

3.3.1 |Specificationof routine definitions
The roytines in this part of ISO/IEC 9075 are specified in terms of:

— Furction: A-sKort statement of the purpose of the routine.

— Deflnition™ The name of the routine and the names, modes, and data types of its paramgters.

— General Rules: A specification of the run-time effect of the routine Where more than pne
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 numerical
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 Subclause naming

Clauses and Subclauses in this part of ISO/IEC 9075 that have names identical to Clauses or

Subclauses in ISO/IEC 9075:1992 supplement the Clause or Subclause, respectively, in ISO/IEC
9075:1992, typically by replacing Format items or Rules or by providing new Format items or Rules.

Clauses and Subclauses in this part of ISO/IEC 9075 that have names that are not identical to

Clauses or Subclauses in ISO/IEC 9075:1992 provide language specification particular to this part
of ISO/IEC 9075.

6 Call-Level Interface (SQL/CLI)
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4 Concepts

4.1 Introduction

The CalIl—Level Interface (SQL/CLI) is an alternative binding style for executing SQL statéments
comprisjng routines that:

— Allofate and deallocate resources,

— Con}rol connections to SQL-servers,

— Exefute SQL statements using mechanisms similar to dynamic SQL,
— Obtpin diagnostic information,

— Conlrol transaction termination, and

— Obthin information about the implementation.

The AllbcHandle routine allocates the resources to manage an SQL-environment, an SQL-
connectfon, a CLI descriptor area, or SQL-statemerit-processing. An SQL-connection is allofated
in the dontext of an allocated SQL-environment, @ CLI descriptor area and an SQL-statement
are allobated in the context of an allocated SQI-connection. The FreeHandle routine deallocates
a speciffed resource. The AllocConnect, AllocEnv, and AllocStmt routines can be used to allocate
the resqurces to manage an SQL-connection, an SQL-environment, and SQL-statement progessing,
respectively, instead of using the AllocHandle routine. The FreeConnect, FreeEnv, and FregStmt
routine$ can be used to deallocate the specific resource instead of using FreeHandle.

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

by usinf the routine SetEnvAttr and can retrieve the current value of the attribute by using the
routine|GetEnvAttr.

The Cohnect routine establishes an SQL-connection. The Disconnect routine terminates a1 es-
tablish¢d SQL-connection. Switching between established SQL-connections occurs automatjcally
whenever the application switches processing to a dormant SQL-connection.

The ExpcDirect 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
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

Concepts 7
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4.1 Introduction

GetDescRec routines enable information to be retrieved from a CLI descriptor area. The CopyDesc
routine enables the contents of a CLI descriptor area to be copied to another CLI descriptor area.

When a <dynamic select statement> or <dynamic single row select statement> is prepared or exe-
cuted immediately, a description of the resultant columns is automatically provided in the applicable
CLI descriptor area. In this case, the application may additionally retrieve information by using
the DescribeCol and/or the ColAttribute routine to obtain a description of a single resultant column
and by using the NumResultCols routine to obtain a count of the number of resultant columns. The
application sets values in the CLI descriptor area for the description of the corresponding target
specifications either explicitly using the routines SetDescField and SetDescRec or implicitly using
the routimre Bimd€ol:
When ar] SQL-statement is prepared or executed immediately, a description of the dynamic param-
eters is automatically provided in the applicable CLI descriptor area if this facility is’supported

by the cuirrent SQL-connection. An attribute associated with the allocated SQL-connection indi-
cates whether this facility is supported. The value of the attribute may be retriéved using the
routine (etConnectAttr. The application sets values in the CLI descriptor area\for the description
of dynamic parameter values and, regardless of whether automatic population’is supported, [n the
CLI desdriptor area for the description of dynamic parameters either explicitly using the routines
SetDesclield and SetDescRec or implicitly using the routine BindParam,”The value of a dyrjamic
parametgr may be established before SQL-statement execution (immediate parameter value)|or may
be provided during SQL-statement execution (deferred parameter‘value). Its description in the CLI
descriptdr area determines which method is in use. The ParamData routine is used to cycle fthrough
and process deferred parameter values. The PutData routinéss used to provide the deferred|values.
The PutPata routine also enables the values of characterstring parameters to be provided in| pieces.

When a kdynamic select statement> or <dynamic single row select statement> is executed, |a
cursor iy implicitly declared and opened. The cursor\niame can be supplied by the applicatign
by using| the routine SetCursorName. If a cursorname is not supplied by the application, dn
implementation-dependent cursor name is generated. The cursor name can be retrieved by yising
the Get(ursorName routine.

The Fet¢h and FetchScroll routines are used to position an open cursor on a row and to retrieve
the valups 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 ajways
positiong the open cursor on the(next row, whereas the FetchScroll routine may be used to ppsition
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 FetdhScroll
with a FetchOrientation-other than NEXT. The application can set the value of this attributle by
using thp SetStmtAttr. routine and can retrieve the current value of the attribute by using the
GetStmtAttr routine.

Values f¢r unbound columns can be individually retrieved by using the GetData routine. T
GetData|routine also enables the values of character string columns to be retrieved piece by|piece.
The currferit’ row of a cursor can be deleted or updated by executing a <preparable dynamic delete
statement: it i : iti ; ively,

for that cursor under a different allocated SQL-statement to the one under which the cursor was
opened. The CloseCursor routine enables a cursor to be closed.

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

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

8 Call-Level Interface (SQL/CLI)
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An SQL-transaction is terminated by using the EndTran routine.

NOTE 1 — Neither a <commit statement> nor a <rollback 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 routine
or to terminate the processing of deferred parameter values and the execution of the associated
SQL-statement.

The GetFunctions, GetInfo, and GetTypelnfo routines are used to obtain 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 of each such SQL-server.

The exdcution of a CLI routine causes one or more conditions to be raised. The status of the
executin is indicated by a code that is returned either as the result of a CLIpoutine that ig a CLI

function or as the value of the ReturnCode argument of a CLI routine that is a CLI procedyre.

The values and meanings of the return codes are as follows. If more'than one return codd is
possibl¢, then the one appearing later in the list is the one returned.

— A vhlue of zero indicates Success . The CLI routine executed successfully.

— A vhlue of 1 indicates Success with information . The‘CLI routine executed successfully but a
condpletion condition was raised: warning.

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

— A vhlue of 99 indicates Data needed . The CLI routine did not complete its execution pecause
additional data is needed. An exceptioni-condition was raised: CLI-specific condition — fynamic
parpmeter value needed.

— A vplue of —1 indicates Error ¢, The CLI routine did not execute successfully. An exception con-
ditipn other than CLI-specific ¢condition — invalid handle or CLI-specific condition — dynamic
pammeter value needed was raised.

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

If the CLI routirie did not execute successfully, then the values of all output arguments ate
implenjentation-dependent unless explicitly defined by this part of ISO/IEC 9075.

In addition‘té providing the return code, for all CLI routines other than GetDiagField angd
GetDiagRe¢, the implementation records information about completion conditions and about excep-
tion conditions other than CLI-specific condition—invalid handle in the diagnostics area associated
with the resource being utilized.

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

Concepts 9
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4.3 Diagnostics areas

Each diagnostics area comprises header fields that contain general information relating to the
routine that was executed and zero or more status records containing information about individual
conditions that occurred during the execution of the CLI routine. A condition that causes a status
record to be generated is referred to as a status condition.

At the beginning of the execution of any CLI routine other than Error, GetDiagField, and
GetDiagRec, the diagnostics area for the resource being utilized is emptied. If the execution of

such a r¢utine does not result in the cxception condition CET-specific condition—invalid hangle or

the exception condition CLI-specific condition—dynamic parameter value needed, then:
— Header information is generated in the diagnostics area.
— If the routine’s return code indicates Success , then no status records are generated.

— If the routine’s return code indicates Success with information or Error?, then one or fnore
statys records are generated.

— If the routine’s return code indicates No data found , then no status record is generated corre-
sponfling to SQLSTATE value 02000’ but there may be status.records generated corresp¢nding
to SQLSTATE value ’02nnn’, where ‘'nnn’ is an implementation-defined subclass value.

If multigle status records are generated, then the order il which status records are placed in a
diagnostjcs area is implementation-dependent except that:

— For the purpose of choosing the first status record, status records corresponding to trans@ction
rollbpck have precedence over status records.cdrresponding to other exceptions, which in| turn
have precedence over status records corresponding to the completion condition no data, which in
turn|have precedence over status recordsycorresponding to the completion condition warnjing.

— Apant from any status records corresponding to an implementation-specified no data, any status
recofd corresponding to an implementation-specified condition that duplicates, in whole 9r in
part] a condition defined in this.part of ISO/IEC 9075 shall not be the first status record.

The routines GetDiagField and ‘GetDiagRec retrieve information from a diagnostics area. The
application identifies whigh diagnostics area is to be accessed by providing the handle of th
relevant|resource as an(input argument. The routines return a result code but do not modify
the identified diagnostics area.

w

The Err¢r routine-also retrieves information from a diagnostics area. The Error routine retnieves
the stat:ts records’in the identified diagnostics area one at a time but does not permit already

processefl status records to be retrieved. Error returns a result code but does not modify the
identifiefl diagnostics area.

The RowCount routine retrieves the ROW_COUNT field from the diagnostics area for the spec-
ified statement handle. RowCount returns a result code and may cause exception or completion
conditions to be raised which cause status records to be generated.

A CLI diagnostics area comprises the fields specified in Table 1, “Fields in CLI diagnostics areas”.
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Table 1—Fields in CLI diagnostics areas
Field Data type
Header fields
DYNAMIC_FUNCTION CHARACTER VARYING (L1)
DYNAMIC_FUNCTION_CODE INTEGER .
MORE INTEGER
NUMBER INTEGER
RETURNCODE SMALLINT
ROW_COUNT INTEGER

Fields in status records

CATALLOG_NAME
CLASS_ORIGIN
COLUMN_NAME
CONDITION_NUMBER
CON'NLCTION_NAME
CONSTRAINT_CATALOG
CONSTRAINT_NAME
CONSTRAINT_SCHEMA
CURSOR_NAME
MESSAGE_LENGTH
MESSAGE_OCTET_LENGTH
MESSAGE_TEXT
NATIVE_CODE
SCHEMA_NAME
SERVER_NAME
SQLSTATE
SUBCLASS_ORIGIN
TABLE_NAME

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

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

INTEGER

CHARACTER VARYING (L1)
INTEGER

CHARACTER VARYING (L)
CHARACTER VARYING (L)
CHARACTER (5)
CHARACTER VARYING (L1)
CHARACTER VARYING (L)

than 254

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

All diagnostics area fields specified in ISO/IEC 9075:1992 that are not included in this table are not

applicable to SQL/CLI.
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4.4 Miscellaneous characteristics

4.4.1 Handles

The AllocHandle routine returns an identifier, known as a handle, that uniquely identifies the
allocated resource. Although the CLI parameter data type for a handle parameter is INTEGER, its
value has no meaning in any other context and should not be used as a numeric operand or modified
in any way.

In geneffal, if the related resource cannot be allocated, then a handle value of zero is returfed.
Howevef, even if a resource has been successfully allocated, processing of that resource can’subse-
quently [fail due to memory constraints as follows:

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

— If pijeviously 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 redource
was allocated is implementation-defined.
NOTE 3 - Specifying (the address of) a valid handle as the output handle of AllocHandle does not have the

effect of Feinitializing the identified resource. Instead, a new‘resource is allocated and a new handle|value
overwritgs the old one.

4.4.2 [Null terminated strings

An input character string provided by the\application may be terminated by the implementation-
defined jnull character that terminates €\character strings. If this technique is used, the application
may set]| the associated length argument to either the length of the string excluding the nullf termi-
nator o1 to —3, indicating NULL TERMINATED.

If the NULL TERMINATION attribute for the SQL-environment is ¢rue , then all output chiaracter
strings returned by the implémentation are terminated by the implementation-defined null |char-
acter thiat terminates C_¢haracter strings. If the NULL TERMINATION attribute is false ,|then
output ¢haracter strings-are not null terminated.

4.4.3 |Null pointers

If the standard programming language of the invoking host program supports pointers, then the
applicatien—as OV S—ZeFo-vaid i eterrea-to-as—any interin-thefollowinglci
stances:

3 0110

— 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 return of this information.

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

— In lieu of input arguments where specifically allowed by ISO/IEC 9075. The semantics of such a
specification depend on the context.
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If the application provides a null pointer in any other circumstances, then an exception condition is
raised: CLI-specific condition — invalid use of null pointer.

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

4.4.4 Environment attributes

Enviropment-attriby B as50ctates b
of CLI functions in that SQL-environment.
The GetEnvAttr routine enables the application to determine the current value of a,specific at-
tribute] For attributes that may be set by the user, the SetEnvAttr routine enables_the application
to set the value of a specific attribute. Attribute values may be set by the appliedation whepever
there afe no SQL-connections allocated within the SQL-environment.

Table 15, “Codes used for environment attributes”, and Table 19, “Data types of attributes[, in
Subclatise 5.8.9, “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 nul] termi-
nated Ry the implementation. The attribute is set to true when an SQL-environment is allocated.

4.4.5 | Connection attributes

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

The GdtConnectAttr routine enables the application to determine the current value of a specific
attribute. For attributes that may beset by the user, the SetConnectAttr routine enables|the
application to set the value of a specific attribute.

Table 16, “Codes used for connection attributes”, and Table 19, “Data types of attributes”, in
Subclafise 5.3.9, “Other tables associated with CLI”, indicate for each attribute its name, ¢ode
value, flata type, possiblewalues and whether the attribute may be set using SetConnectAttr.

The PQPULATE IPD attribute determines whether the implementation will populate the immplemen-
tation parameter deScriptor with a descriptor for the <dynamic parameter specification>s when an
SQL-sffatement i prepared or executed immediately. The attribute is automatically set ea¢h time
an SQL-connedtion is established for the allocated SQL-connection.

4.4.6 | Statement attributes

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

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

Table 17, “Codes used for statement attributes”, and Table 19, “Data types of attributes”, in
Subclause 5.3.9, “Other tables associated with CLI”, indicate for each attribute its name, code
value, data type, possible values, and whether the attribute may be set by using SetStmtAttr.
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The APD HANDLE attribute is the value of the handle of the current application parameter de-
scriptor for the allocated SQL-statement. The attribute is set to the value of the handle of the
automatically allocated application parameter descriptor when the SQL-statement is allocated.

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

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

The IRD [HANDLE attribute is the value of the handle of the implementation row descriptor pssoci-
ated with the allocated SQL-statement. The attribute is set when the SQL-statement is-allodated.

The CURSOR SCROLLABLE attribute determines the scrollability of the cursor implicitly d¢clared
when Expcute or ExecDirect are invoked. The attribute is set to NONSCROLLABLE when the
statemenlt is allocated. The CURSOR SENSITIVITY attribute determines the-sensitivity to changes
of the cufsor implicitly declared when Execute or ExecDirect are invoked, The attribute is s¢t to
UNSPEQIFIED when the statement is allocated.

4.4.7 CLI descriptor areas

A CLI dgscriptor area provides an interface for a description of <dynamic parameter specifida-
tion>s, <gynamic parameter specification> values, resultant columns of a <dynamic select state-
ment> o <dynamic single row select statement>, orhe <target specification>s for the resulfant
columns.| It consists of zero or more item descriptor areas, together with a COUNT field of data
type SMALLINT that indicates the number of itém descriptor areas and an ALLOC_TYPE field
of data type SMALLINT that indicates whether the CLI descriptor area was allocated by the user
or automatically allocated by the implementation. The COUNT field is set to 0 when the CL{ de-

scriptor grea is allocated. Each CLI item-déscriptor area consists of the fields specified in Table 5,
“Fields ip CLI item descriptor areas”, in-Subclause 5.3.8, “Description of CLI item descriptor [areas”.
The DATIA_POINTER, INDICATOR(POINTER, and OCTET_LENGTH_POINTER fields are pet to

e CLI descriptor area is allocated and all the other fields in the CLI item descriptot areas
are initiglly undefined.

The CLI|descriptor areas for the four interface types are referred to as an implementation pgrame-
ter descriptor (IPD), an ‘application parameter descriptor (APD), an implementation row desgriptor
(IRD), and an application row descriptor (ARD), respectively. When an SQL-statement is alldcated,
a CLI defcriptor atea of each type is automatically allocated by the implementation. The ALJLOC_
TYPE fidlds for‘these CLI descriptor areas are set to indicate AUTOMATIC. CLI descriptor pr-
eas allochted(by the user have their ALLOC_TYPE fields set to indicate USER, and can only be
used as an‘APD or ARD. The handle values of the IPD, IRD, current APD, and current ARI) are
attribute ated—SQ 3 ert—Fhe—apphicati amdetermime-thecurrent—~vatues 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.

C A U C Q¢ N C ue d U

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 BindParam 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 4 — 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.
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5 Call-Level Interface specifications

5.1 <CLIroutine>

Function

Describg¢ a generic SQL/CLI routine.
Format

<CLI rdqutine> ::=

<KCLI routine name>

<CLI parameter list>

[ <CLI returns clause> ]

<CLI rqutine name> ::= <CLI name prefix><CLI generic name>

<CLI ndme prefix> ::=
<CLI by-reference prefix>
| <CLI by-value prefix>

<CLI by-reference prefix> ::= SQLR
<CLI by-value prefix> ::= SQL

<CLI gg¢neric name> ::=
AllocConnect
AllocEnv
AllocHandle
AllocStmt
BindCol
BindParam
Cancel
CloseCursor
ColAttribute
Connect
CopyDesc
DataSourxces
DescribéCol
Disconnect
EndTran

Error
ExecDirect
Execute
Fetch
FetchScroll
FreeConnect
FreeEnv
FreeHandle
FreeStmt
GetConnectAttr
GetCursorName
GetData
GetDescField
GetDescRec
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GetDiagField
GetDiagRec
GetEnvAttr
GetFunctions
GetInfo
GetStmtAttr
GetTypelnfo
NumResultCols
ParamData
Prepare
PutData
RowCount

©ISO/IEC

SetConnectAttr

SetCursorName

SetDescField

SetDescRec

SetEnvAttr

SetStmtAttr

<implementation-defined CLI generic name>

<CLI payameter list> ::=
qleft paren> <CLI parameter declaration>

<CLI payameter declaration> ::=

A

[ { <comma> <CLI parameter declaration> }...

] <right\paren>

CLI parameter name> <CLI parameter mode> <CLI panameter data type>

<CLI parameter name> ::= !! See the individual CLI aoutine definitions

<CLI patrameter mode>
IN

ouT

DEFIN
DEFOUT

DEF

<CLI parameter data type> ::=
INTEGER

SMALLINT

ANY

<CLI refurns clause> /7 = RETURNS SMALLINT

CHARACTER <left paren> <length> <right paren>

<implem¢ntation-gefined CLI generic name> ::= !! See the Syntax Rules

Syntax Rules

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

and PL/I.

2) <CLI routine> that contains a <CLI returns clause> is called a CLI function. A <CLI routine>
that does not contain a <CLI returns clause> is called a CLI procedure.
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3) 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 <CLI parameter list> for

CF

but with the following additional <CLI parameter declaration>:

ReturnCode OUT SMALLINT

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

5) Case:

a)

b)

c)

d)

e)

6) The

It i
val

input argument is established when a CLI routine is invoked.

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

value of a deferred input argument for a CLI routine R is not established when R is
but subsequently during the execution of a related CLI routine

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

subsequently by the execution of a related CLI routine.

e.

T <CLI parameter mode> is IN, then the parameter i1s an input parameter. The valje of an

value of

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

invoked,

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

the

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

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

7) A bly-value version of a CLI routine-is a version that expects each of its non-character input
parpmeters 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
refdrence versions of the CLI routines shall be supported according to Table 2, “Suppotted
calling conventions of €Dl routines by language”.

Table':2—Supported calling conventions of CLI routines by language

by-

Langnuage By-value By-reference
Ada (]SO 8652) Optional Required
C (ISQAEC 9899) Required Optional
COBOL (ISO 1989) Optional Required
FORTRAN (ISO/IEC 1539) Not supported Required
MUMPS (ISO/IEC 11756) Optional Required
Pascal (ISO 7185 and ISO/IEC 10206) Optional Required
PL/T (ISO 6160) Optional Required

8) If a <CLI routine> is a by-reference routine, then its <CLI routine name> shall contain a <CLI
by-reference prefix>. Otherwise, its <CLI routine name> shall contain a <CLI by-value prefix>.
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9) The <implementation-defined CLI generic name> for an implementation-defined CLI function
shall be different from the <CLI generic name> of any other CLI function. The <implementation-
defined CLI generic name> for an implementation-defined CLI procedure shall be different from
the <CLI generic name> of any other CLI procedure.

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

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

b) y <CLI by-reference prefix> is replaced by SQR.
c) The <CLI generic name> is replaced by an abbreviated version according to "Fable 3,
‘Abbreviated CLI generic names”.
Table 3—Abbreviated CLI generic names
Generjic Name Abbreviation
AllocCpnnect AC
AllocEpv AE
AllocHandle AH
AllocStmt
BindCpl BC
BindParam BP
Cancel CAN
CloseCGursor CC
ColAttribute CO
Conneft CON
CopyDesc CD
DataSpurces DS
DescripeCol DC
Disconnect DIS
EndTrpn ET
Error ER
ExecDjirect ED
Execl EX
Fetch FT
FetchScroll FTS
FreeConnect FC
FreeEnv FE
FreeHandle FH
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Table 3—Abbreviated CLI generic names (Cont.)

shall be RN.

Generic Name Abbreviation
FreeStmt FS
GetCursorName GCN
GetConnectAttr GCA
GetData GDA
GetDescField GDF
GetDe]scRec GDR
GetDipgField GXF
GetDipgRec GXR
GetEnvAttr GEA
GetFynctions GFU
GetlInfo GI
GetStmtAttr GSA
GetTypelnfo GTI
NumResultCols NRC
ParamData PRD
Prepajre PR
PutData PTD
Row(Count RC
SetCdnnectAttr SCA
SetCyrsorName SCN
SetDgscField SDF
SetDgscRec SDR
SetEnvAttr SEA
SetStimtAttr SSA
11) Let CR be a <CLI routine> and let RN be its <CLI routine name>. Let RNU be the vglue of

UHPER(RN).

Cage:

a)

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

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

Call-Level Interface specifications
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12) Let “operative data type correspondence table” be the data type correspondence table for HL
as specified in Subclause 5.4, “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”.

13) Let TI, TS, TC, and TV be the types listed in the host data type column for the rows that
contains INTEGER, SMALLINT, CHARACTER(L) and CHARACTER VARYING(L), respectively,
in the SQL data type column.

a) If TS is “None”, then let T'S = T1.

b) If TC is “None”, then let TC = TV.

¢) For each parameter P,

ase:

) If the CLI parameter data type is INTEGER, then the type of the\eorresponding(argu-
ment shall be T1.

if) If the CLI parameter data type is SMALLINT, then the type of the corresponding
argument shall be T'S.

iii) If the CLI parameter data type is CHARACTER(L)({ then the type of the correspgnding
argument shall be TC.

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

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

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

d) If the CLI routine is a CLI function, then the type of the returned value is T'S.

Access Rules

Nong.

Genernljal Rules

1) The|rules for invocation of the <CLI routine> are specified in Subclause 5.2, “<CLI routjine>
invocation”.
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5.2 <CLI routine> invocation

Function

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

Syntax Rules

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

2) AC
prodedures, respectively.

3) Let|RN be the <CLI routine name> of the <CLI routine> invoked by the host program.| The
nunjber 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

ter
DP

as specified by the rules of Subclause 5.1, “<CLI routine>".

General Rules

D

2)
3)

the
for

Let
Whi
a)

b)

execution of the <CLI routine> falls outside the set of values supported by the host
that parameter, then the effect is implementation-defined.

GRN be the <CLI generic name> of RN.

bn the <CLI routine> is called by the host program:

The values of all input argumehts to RN are established.
Case:

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

Iet'S be the allocated SQL-statement identified by the statement handle.

2) " If GRN is not 'Cancel’, then the diagnostics area associated with S is emptigd.

parame-

Hata type> of the i-th <CLI parameter declaration> of RN. DA shall be the HL equiy alent of

If tie value of any input argument provided by the hosprogram falls outside the set of allowed
valdes of the data type of the parameter, or if the value’ of any output argument resulti

hg from
program

b NO

1) If the statement handle does not identify an allocated SQL-statement, then an
exception condition is raised: CLI-specific condition — invalid handle. Othgrwise,

e PR | +1 11 + I-QOF o ade} Joarmlo—Q MRy R |
o) LeUr C e e anotated O\ L-COIIIIETLIUIT WIlIT WIIICIT O IS~ assutIalcur

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 5.3.1,

“Implicit set connection”, are applied to EC as the dormant connection.
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6) If GRN is neither Cancel nor ParamData nor PutData and there is a deferred
parameter number associated with S, then an exception condition is raised: CLI-
specific condition — function sequence error.

7) RN is invoked.

22\ TL AT el __.:A.L = A..-_.._. e Lo AV o o J. et 2 1 DAY L
11) 11 vV l.b a \JLAJ. routine wiun a Cb Cripuor idaiale as 11 lp d[d.l 1€eLer d1a niv nds no
accompanying handle type parameter and GRN is not ’CopyDesc then:

1) If the dmcrmtor handle does not 1dent1fv an allocated CLI deecrmtor area, then

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

4) If there is no established SQL-connection associated with C,then an exce}:irn
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 GeneralRules of Subclause 5.3|1,
“Implicit set connection”, are applied to EC as thé dormant connection.

6) RN is invoked.
iif) Otherwise, RN is invoked.
4) Case
a) If the <CLI routine> is a CLI function, then:
1 The values of all output arguménts are established.
i) Let RC be the return value.
b) If the <CLI routine> is a/CLI procedure, then:

1 The values of all.output arguments are established except for the argument asso¢iated
with the ReturnCode parameter.

Pt o

1) Let RC be.the argument associated with the ReturnCode parameter.
5) Case

a) If RV-did not complete execution because it requires more input data, then:

1) RC 1s 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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5.2 <CLI routine> invocation

ii) Case:

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

indicate

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
Fﬂ]!“f‘

JLOLV S 8104

data

[f RN did not execute successfully, then:

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

iji) Case:

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

2) Otherwise, RC is set to indicate Error .

6) Case:

a)

b)

If GRN is neither ’GetDiagField’ nor ‘GetDiagRec’ and RC indicates neither Invalid

i) One or more exception conditions are raised as determined by the General Rules of this
and other Subclauses of this International Standard or by impleméntation-defingd rules.

then RC

handle

nor Data needed , then diagnostic informiation resulting from the execution of RN

Subclause 4.3, “Diagnostics areas”,

Otherwise, no diagnostics area(is updated.

is placed

into the appropriate diagnostics area as specified in Subclause 4.2, “Return codes”,|and
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5.3 SQL/CLI common elements

5.3.1

Implicit set connection

Function
Specify 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 anp SQL-transaction is active for the current SQL-connection and the implementation

not

rais¢d: feature not supported — multiple server transactions.

3) IfD

tion

4) The

dornpant SQL-session, respectively. The SQL-session context information is preserved an
affeqted in any way by operations performed over the selected SQL-connection.

NOTE 5 — The SQL-session context information is defined in/Subclause 4.30, "SQL-sessions", in

9075

5) DC
curr

timd DC became dormant.

9075

©ISO/IEC

bupport transactions that affect more than one SQL-server, then an exception.condit
” cannot be selected, then an exception condition is raised: connection-exception — ¢

failure.

current SQL-connection and current SQL-session become a dermant SQL-connectior

1992.

bnt SQL-session. All SQL-session context information is restored to the same state

does
ion is

onnec-

and a
d is not

ISO/IEC

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

at the

NOTE 6 — The SQL-session context information*is defined in Subclause 4.30, "SQL-sessions", in [[SO/IEC
1992.
SQL-server for the subsequent execution of SQL-statements via CLI routine invocations is

6) The
set

5.3.2

Funct
Specify
Gener

1) Let

o that of the current SQL-cennéction.

Implicit cursor.

jon
the rules forsan implicit DECLARE CURSOR and OPEN statement.
al Rules

58S and AS be a SELECT SOURCE and ALLOCATED STATEMENT specified in an

catid

appli-

n\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 5.3.3, “Implicit using clause”, 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 be
SCROLL; otherwise, let CT be an empty string.
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ements

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

b) Otherwise, let CS be an empty string.

6) Let CN be the name of the cursor associated with AS and let CR be the following <declare

cursor>:
DECLARE CN CS CT CURSOR FOR SS
7) Curpor CN is opened in the following steps:
a) W copy of SS is effectively created in which:

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

i) Each <value specification> generally contained in SS that is USER, CURRENT [USER,
SESSION_USER or SYSTEM_USER is replaced by the value resulting from evdluation
of USER, CURRENT_USER, SESSION_USER, or SYSTEM_USER, respectively} with
all such evaluations effectively done at the same instant in time; and

ili) Each <datetime value function> generally contdined in SS is replaced by the vglue
resulting from evaluation of that <datetime value function>, with all such evaluations
effectively done at the same instant in time.

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

¢) |A table descriptor for T is effectively created.

d) [The General Rules of Subclause 131, "<declare cursor>", in ISO/IEC 9075:1992, are| applied
to CR.

e) |Case:

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

ii) Otherwise, ‘eursor CN is placed in the open state and its position is before the first row
of T.

5.3.3 [ Imiplicit using clause
Function

Define the input/output variables for SQL-statement processing.

General Rules

1) Let T, S, and AS be a TYPE, SOURCE, and ALLOCATED STATEMENT specified in the rules
of this Subclause.

2) Let IRD and IPD be the implementation row descriptor and implementation parameter descrip-
tor, respectively, associated with AS.
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3) Let HL be the standard programming language of the invoking host program.

©ISO/IEC

4) If T is 'DESCRIBE’, then a representation of the column descriptors of the <select list> columns
for the prepared statement is stored in IRD as follows:

a) If there is a select source associated with AS, then let TBL be the table defined by S and let
D be the degree of TBL. Otherwise, let D be 0.

b) COUNT is set to D.

c) 1£ D 13s zero-—then no item ﬂoer‘ripfnr areas-are-set nf—hoﬂxn'co, the first D item—deser
3

ip-

Y
g
]
1
t
(

ii

1y

)

pr areas are set so that the i-th item descriptor area contains the descriptor of the
olumn of TBL. The descriptor of a column consists of values for TYPE, NULIABL]
NAME, UNNAMED, and other fields depending on the value of TYPE as described
bw. Those fields and fields that are not applicable for a particular value of, TYPE ar
b implementation-dependent values. The DATA_POINTER, INDICATOR -POINTER|
DCTET_LENGTH_POINTER fields are not relevant in this case.

TYPE is set to a code as shown in Table 6, “Codes used for imiplementation data f
CLI”, indicating the data type of the column.

If the resulting column is possibly nullable, then NULLABLE is set to 1; otherw
NULLABLE is set to 0.

-th
be-
e set

, and

ypes in

ise

If the column name is implementation-dependent) then NAME is set to the implementation-

dependent name of the column and UNNAMED is set to 1; otherwise, NAME is
the <derived column> name for the columnyand UNNAMED is set to 0.

Case:

1) If TYPE indicates a <charactér string type>, then LENGTH is set to the len
or maximum length in characters of the character string. OCTET_LENGTH
set the maximum possiblé length in octets of the character string. If HL is
then the lengths specified in LENGTH and OCTET_LENGTH do not includd

et to

bth

=
1S
N
M

the implementation=defined null character that terminates a C character string.

CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, and CHARAQ

TER_

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

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

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

\ME

axi-
um

3) If TYPE indicates an <exact numeric type>, then PRECISION and SCALE a7

e set to

the precision and scale of the exact numeric.

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

o the

5) 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 8, “Codes associated with datetime data types in SQL/CLI”, to indicate

the specific datetime data type and PRECISION is set to the <time precision
<timestamp precision> if either is applicable.
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6) 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 9,
“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.

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

Ll

<

AL TP £aw Y ig £ y
E IPD for C is false , then no further rules of this Subclause

If T is 'DESCRIBE’ an
are[appiied:

If T is '/DESCRIBE’ and POPULATE IPD for C is true , then a descriptor for the~<dynamic
parpmeter specification>s for the prepared statement is stored in IPD as follows:

a) |Let D be the number of <dynamic parameter specification>s in S.
b) |COUNT is set to D.

¢) |If D is zero, then no item descriptor areas are set. Otherwise, the first D item des¢riptor
areas are set so that the i-th item descriptor area contains @ descriptor of the i-th 4dynamic
parameter specification>. The descriptor of a <dynamic parameter specification> copsists of
values for TYPE, NULLABLE, NAME, UNNAMED, PARAMETER_MODE, PARAMETER _
ORDINAL_POSITION, PARAMETER_SPECIFIC_CATALOG, PARAMETER_SPEC]FIC_
SCHEMA, PARAMETER_SPECIFIC_NAME, and other fields depending on the value of
TYPE as described below. Those fields and fields that are not applicable for a particu-

lar value of TYPE are set to implementation-dependent values. The DATA_POINTER,
INDICATOR_POINTER, and OCTET_LENGTH_POINTER fields are not relevant in this
case.

i) TYPE is set to a code as showncin Table 6, “Codes used for implementation datg types in
CLI”, indicating the data type.of the <dynamic parameter specification>.

i1)) NULLABLE is set to 1:
NOTE 7 — This indicates that the <dynamic parameter specification> can have the nyll value.

iii) UNNAMED is set to 1 and NAME is set to an implementation-dependent valug.
iv) Case:

1) IfTYPE indicates a <character string type>, then LENGTH is set to the l¢gngth
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 i 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, CHARACTER_SET_SCHEMA, and CH \CTER_
SET _NAME are set to the <character set name> of the character string’s character
set. COLLATION_CATALOG, COLLATION_SCHEMA, and COLLATION_NAME
are set to the <collation name> of the character string’s collation.

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

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

precision of the approximate numeric.

5) 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 spec

ified

in Table 8, “Codes associated with datetime data types in SQL/CLI”, to indicate
the specific datetime data type and PRECISION is set to the <time precision> or

<timestamp precision> if either is applicable.

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

8) Let 4
desc

9 IfT
catid
exec

a) ]
d

b) 1

c) 1

9
q

d 1]

leading field precision>, and PRECISION is set to the <interval fractional se
precision>, if applicable.

A\RD and APD be the current application row descriptor and current.application par
riptor, respectively, for AS.

is 'EXECUTE’ or 'OPEN’, then IPD and APD describe the <dynamic parameter spe
hted. Let D be the number of <dynamic parameter specification>s in S.

f the value of COUNT for APD is less than zero, thén an exception condition is rai
lynamic SQL error — invalid descriptor count.

pecifications.

e)

¢

i)

ii)

f the value of COUNT for IPD is less than D, then an exception condition is raised
amic SQL error — using elause does not match dynamic parameter specifications.

interval type, DATETIME_INTERVAL_CODE is set to a code as specified in Table 9,
“Codes associated with <interval qualifier> in SQL/CLI”, to indicate the Spedific
<interval qualifier>, DATETIME_INTERVAL_PRECISION is set to the <interval

conds

hmeter

Cifi-

n>s and <dynamic parameter specification> values, respectively, for the statement being

sed:

f the value of COUNT for IPD is less than Zero, then an exception condition is raised:
dynamic SQL error — invalid descriptor_count.

f the value of COUNT for APD is lessithan the value of COUNT for IPD, then an exception
ondition is raised: dynamic SQL érror — using clause does not match dynamic pargmeter

dy-

f the value of COUNT for IPD is greater than D, then it is implementation-defined whether
exception condition is raised: dynamic SQL error — using clause does not match dynamic

arameter specifications.

f the first\D-item descriptor areas of IPD are not valid as specified in Subclause 5.
Description of CLI item descriptor areas”, then an exception condition is raised: dy
QLcerror — using clause does not match dynamic parameter specifications.

the corresponding item descriptor area of IPD.

.8,
namic

Let TP, P, and SC be the values of TYPE, PRECISION, and SCALE, respectively, for

The data type, precision, and scale of the described <dynamic parameter specification>

value are set to TP, P, and SC, respectively, for the purposes of this invocation only.

h) If the first D item descriptor areas of APD are not valid as specified in Subclause 5.3.8,
“Description of CLI item descriptor areas”, then an exception condition is raised: dynamic
SQL error — using clause does not match dynamic parameter specifications.
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i)

j)

k)

D

m)

5.3 SQL/CLI common elements

For each item descriptor area for which DEFERRED is false in the first D item descriptor
areas of APD, refer to the corresponding <dynamic parameter specification> value as an im-
mediate parameter value and refer to the corresponding <dynamic parameter specification>
as an immediate parameter.

For the i-th immediate parameter value as described by the corresponding item descriptor
area IDA of APD:

i) If NULL is false for IDA, then:

1) Let-Vbe-the-value-of-the host variable addressed ]’\y DATA _POINTER

2) Case:
A) If TYPE indicates CHARACTER, then

Case:

I) If OCTET LENGTH_POINTER is zero or if OCTET_LENGTH_POINTER is
not zero and the value of the host variable addressed by OCTET_LENGTH_
POINTER indicates NULL TERMINATED, then.let L be the number of
characters of V that precede the implementation-defined null character that
terminates a C character string.

II) Otherwise, let @ be the value of thethost variable addressed by OCTET_
LENGTH_POINTER and let L be-the number of characters wholly cqntained
in the first @ octets of V.

B) Otherwise, let L be zero.

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

i) Otherwise, let SV be the null value.

Let TDT be the effectivedata type of the i-th immediate parameter as represented|by
the values of TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE,
DATETIME_INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER_SET_
SCHEMA, and CHARACTER_SET_NAME in the corresponding item descriptor areq of IPD.

If the <cast_specification>
CAST~(SV AS TDT)

violates'the Syntax Rules of Subclause 6.10, "<cast specification>", of ISO/IEC 9075{1992,
thén-an exception condition is raised: dynamic SQL error — restricted data type attyibute
violation

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

violates the General Rules of Subclause 6.10, "<cast specification>", of ISO/IEC 9075:1992,
then an exception condition is raised in accordance with the General Rules of Subclause
6.10, "<cast specification>", of ISO/IEC 9075:1992.
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n)

0)

p)

q)

r)

s)

iii) If T'is 'EXECUTE’, then S becomes the statement source associated with AS.

Let TV be the value obtained, with data type TDT, by effectively performing the <cast
specification>

CAST (SV AS TDT)

Let ADT be the effective data type of the actual i-th immediate parameter, defined to be the

data type represented by the values of TYPE, LENGTH, PRECISION, SCALE, DATETIME_

INTERVAL_CODE, DATETIME_INTERVAL PRECISION CHARACTER SET_CATALOG

CHARACTER_SET_SCHEMA, and CHARACTER_SET_NAME that would automatically be
onding item descriptor area of IPD if POPULATE IPD was true for C.

Ca OOl il A TV VLALL AT VW vr wl iU

set in the corres
se es

'e)
v oaii uaaT LUIL 1%

If the <cast specification>
CAST (TV AS ADT)

viiolates the Syntax Rules of Subclause 6.10, "<cast specification>", of ISO/IECG9075:1992,
then an exception condition is raised: dynamic SQL error — restricted data type attribute

wolation

R OeLeove.

If the <cast specification>
CAST (TV AS ADT)

viiolates the General Rules of Subclause 6.10, "<cast specification>", of ISO/IEC 90751992,
then an exception condition is raised in accordance with~the General Rules of Subclause
6.10, "<cast specification>", of ISO/IEC 9075:1992.

The <cast specification>
CAST (TV AS ADT)

i$ effectively performed and is the value.of'the i-th immediate parameter.
If DEFERRED is true for at least onegpf the first D item descriptor areas of APD, theh:
D Let PN be the parameter number associated with the first such item descriptor atea.

i) PN becomes the deferred parameter number associated with AS.

iv) An exception condition is raised: CLI-specific condition — dynamic parameter value

needed.

10) If T 1s 'FETCH/then IRD and ARD describe the <select list> columns and <target specifica-
tion>s, respectively, for the column values that are to be retrieved. Let D be the degree df the

table| definied by S.

a)

b)

c)

i
dynamzc SQL error — invalid descriptor count.

Refer to a <target specification> whose corresponding item descriptor area has a non-zero
DATA_POINTER as a bound target and refer to the corresponding <select list> column as a
bound column.

If every item descriptor area corresponding to a bound target in the first D item descriptor
areas of ARD is not valid as specified in Subclause 5.3.8, “Description of CLI item descriptor
areas”, then an exception condition is raised: dynamic SQL error — using clause does not
match target specifications.
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d)

e)

g)

h)

i)

J)
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Let SDT be the effective data type of the i-th bound column as represented by the values
of TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE, DATETIME_
INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA,
and CHARACTER_SET NAME in the corresponding item descriptor area of IRD. Let SV be
the value of the <select list> column, with data type SDT.

Let T1, OL, DP, IP, and LP be the values of TYPE, OCTET_LENGTH, DATA_POINTER,
INDICATOR_POINTER, and OCTET_LENGTH_POINTER, respectively, in the item de-
scriptor area corresponding to the i-th bound target.

Case:
|) If TI indicates CHARACTER, then:

1) Let UT be the code value corresponding to CHARACTER VARYING ‘as specified in
Table 6, “Codes used for implementation data types in CLI”.

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

ii) Otherwise, let UT be T'1 and let LV be 0.

et TDT be the effective data type of the i-th bound target as represented by the type UT,
he length value LV, and the values of PRECISION, SCALE, CHARACTER_SET_CATALOG,
HARACTER_SET SCHEMA, and CHARACTER{SET_NAME in the corresponding|item

escriptor area of ARD.
f the <cast specification>

CAST (SV AS TDT)
yiolates the Syntax Rules of Subclause 6.10, "<cast specification>", of ISO/IEC 907511992,
hen an exception condition is raised: dynamic SQL error — restricted data type attfibute
tolation.

[f the <cast specification>
CAST (SV AS TDT)

riolates the General'Rules of Subclause 6.10, "<cast specification>", of ISO/IEC 907§:1992,
then an exception condition is raised in accordance with the General Rules of Subclpuse
5.10, "<castspecification>", of ISO/IEC 9075:1992.

The <cast specification>

CAST (SV AS TDT)

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

k) If TV is the null value, then

Case:

i) If IP is zero, then an exception condition is raised: data exception — null value, no
indicator parameter.

ii) Otherwise, the value of the host variable addressed by IP is set to -1.
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1) If TV is not the null value, then:
i) If IP is not zero, then the value of the host variable addressed by IP is set to 0.
ii) Case:

1) If T1 does not indicate CHARACTER, then the value of the host variable addressed
by DP is set to TV.

2) Otherwise the General Rules of Subclause 5.3.4, “Character string retrieval”, are
applied with DP_TV QL _and LP as TARGET VALUE _TARGET QCTET LENGTH,

and RETURNED OCTET LENGTH, respectively.

5.3.4 [Character string retrieval

Function
Specify the rules for retrieving character string values.

General Rules

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

2) If Tl is not greater than zero, then an exception condition is raised: CLI-specific 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 E-

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

1 IfL is not greater thanT'L, then the first L octets of T are set to V and the values of the
remaining octets of T are implementation-dependent.

i) Otherwise, T is set to the first L octets of V and a completion condition is raised: |warn-
ing — string.data, right truncation.

b) Qtherwise,let' NB be the length in octets of a null terminator in the character set of the i-th
ound target.

o

(ase!

) If L is ot greater than (TL—IVBJ, then the first (LTINBJ octets of 1 are set to V concate-
nated with a single implementation-defined null character that terminates a C character
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.
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Deferred parameter check

Function

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

General Rules

1) Let
2) Let
3) Let
4) Let

DA be a DESCRIPTOR AREA specified in an application of this Subclause.

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

1.1 be a list of allocated SQL-statements associated with C.

number.

5) Let

des(

statment in L2.

6) If DA is contained in L3, then an exception condition is raised: CLI-specific condition —
sequence error.

5.3.6
If the ¢

statemg

Client-server operation

mannei to the SQL-client and then into the appropriate diagnostics area. The effect on dia

informd

the SQL-server is implementation-dependent.

5.3.7

CLI-specific status codes

.2 be a list of allocated SQL-statements in LI which have an associated deferred pgrameter

.3 be a list of CLI descriptor areas that are either the current application parameger
riptor for, or the implementation parameter descriptor associated with, an allocated SQL-

function

kecution of a CLI routine causes the implicit o explicit execution of an <SQL procedure
nt> by an SQL-server, diagnostic information“is passed in an implementation-deperjdent

bnostic

tion of incompatibilities between the character repertoires supported by the SQL-client and

Some of the conditions that can_dccur during the execution of CLI routines are CLI-specifiq The

corresp
specific

pbnding status codes are listed in Table 4, “SQLSTATE class and subclass values for
conditions”.

Table 4~—~SQLSTATE class and subclass values for CLI-specific conditions

CLI-

Condjtion Class | Subcondition Subclass
CLI-specific HY (no subclass) 000
conditfion:
associated statement is not 007
prepared
attempt to concatenate a null 020
value
attribute cannot be set now 011
cannot modify an implementa- 016

tion row descriptor
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Table 4—SQLSTATE class and subclass values for CLI-specific conditions (Cont.)

Condition

Class

Subcondition

Subclass

descriptor invalid on indirect
reference

dynamic parameter value needed

function sequence error

023

(See the Note at the end of the table)
010

inconsistent descriptor informa- 021
tion

invalid attribute identifier 092
invalid attribute value 024
invalid data type 004
invalid data type in application 003
descriptor

invalid descriptor field identifier 091
invalid fetch orientation 106
invalid handle (See'the Note at the end of the tajle)
invalid information type 096
invalid LengthPrecision value 104
invalid retrieval code 103
invalid string length or buffer 090
length

invalid transaction operation 012
code

invalid use of automatically- 017
allocated, descriptor handle

invalid.use of null pointer 009
limit on number of handles 014
exceeded

memory allocation error 001
memory management error 013
non-string data cannot be sent in 019
pieces

operation canceled 008
optional teature not imple- CO0
mented

server declined the cancellation 018

request

NOTE 8 — No subclass value is defined for the subcondition invalid handle since no diagnostic information
can be generated in this case or for the subcondition dynamic parameter value needed, since no diagnostic
information is generated in this case.
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5.3.8 Description of CLI item descriptor areas

Function

Specify 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 5, “Fields in CLI item descrip-
tor areas”.

2) A C[LT item descripfor area in an implementation parameter descriptor is valid if and
TYRE is one of the code values in Table 6, “Codes used for implementation data types1

and|one of the following is true:

Casp:

a)

b)

c)

d)
e)

f)

g)

h)

3) Let
dat

-
-

values for the NUMERIC data type.

for the DECIMAL data type.

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

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

type>.

type.

TYPE indicates-an)<interval type>, DATETIME_INTERVAL_CODE is one of the cc
values in Table 9, “Codes associated with <interval qualifier> in SQL/CLI”, to indics
<interval guialifier> of the interval data type, DATETIME_INTERVAL_PRECISION

seconds:precision>, if applicable.

HI be the standard programming language of the invoking host program. Let open

ly if
CLI”,

TYPE indicates NUMERIC and PRECISION and SCALE are valid precision and sdale

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

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

length

TYPE indicates BIT or BIT VARYING 'and LENGTH is a valid length value for <bit| string

TYPE indicates a <datetime type>, DATETIME_INTERVAL_CODE is one of the code values
in Table 8, “Codes associatéd with datetime data types in SQL/CLI”, and PRECISION is a
valid value for the <time precision> or <timestamp precision> of the indicated datetime data

de
ite the
is a

valid <inteérval leading precision>, and PRECISION is a valid value for <interval fractional

ative

1 Tl +1 h S + 1 I I | £, LIL el
type correspornacerice taoie Do LI Udla Ly pt COITCSPULIUCIILE Labit 1V 111, as SpPelllll

1 in

Subclause 5.4, “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.

4) A CLI item descriptor area in a CLI descriptor area that is neither an implementation row
descriptor nor an implementation parameter descriptor is consistent if and only if:

a) TYPE indicates DEFAULT or is one of the code values in Table 7, “Codes used for applica-

tion data types in CLI”; and
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b) If TYPE is one of the code values in Table 7, “Codes used for application data types in CLI”,
then the row that contains the SQL data type corresponding to TYPE in the SQL data type
column of the operative data type correspondence table does not contain “None” in the host
data type column; and

¢) One of the following is true:

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

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

iil) TYPE indicates FLOAT and PRECISION is a valid precision value for thenFLOA[ data
type; or

iy) TYPE indicates DEFAULT, CHARACTER, INTEGER, SMALLINT-REAL, or DOUBLE
PRECISION.

5) Let JIDA be a CLI item descriptor area in an application parameter.déscriptor.

6) If OCTET LENGTH_POINTER for IDA has the same non-zerovalue as INDICATOR_POQINTER
for IIDA, then SHARE is true for IDA; otherwise SHARE is false for IDA.

7) Casg:

a) If SHARE is true and the value of the commonly ‘addressed host variable is —1, then(NULL
1s true for IDA.

b) 1f SHARE is false, INDICATOR_POINTERis not zero, and the value of the host vaniable
ddressed by INDICATOR_POINTER is negative, then NULL is true for IDA.

c)

8) If NULL is false, OCTET_LENGTH_POINTER is not zero, and the value of the host variable
addnessed by OCTET_LENGTH-POINTER indicates DATA AT EXEC, then DEFERRED]is true
for IIDA; otherwise DEFERRED is false for IDA.

therwise, NULL is false for IDA:

9) IDAlis valid if and only if:
a)

b)

E is one of the code values in Table 7, “Codes used for application data types in CLI”.

he row that contains the SQL data type corresponding to TYPE in the SQL data type
olumn-of the operative data type correspondence table does not contain 'None’ in thg host
ata(type column.

£41 £l : L
C) UIIT U1 ulic I011I0WII1E 15 LIuc.

Case:

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

ii) TYPE indicates DECIMAL and PRECISION and SCALE are valid precision and scale
values for the DECIMAL data type.
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iii) TYPE indicates FLOAT and PRECISION is a valid precision value for the FLOAT data
type.

iv) TYPE indicates INTEGER, SMALLINT, REAL, or DOUBLE PRECISION.
v) TYPE indicates CHARACTER, and one of the following is true:

1) NULL is true.

2) DEFERRED is true.

3) OCTET LENGTH_POINTER is not zero, the value V of the host variable HY ad-
dressed by OCTET_LENGTH_POINTER is greater than zero, and the numbgr of
characters wholly contained in the first V octets of HV is a valid length-valug for a
CHARACTER data type.

4) OCTET_LENGTH_POINTER is not zero, the value of the hostvariable addressed
by OCTET_LENGTH_POINTER indicates NULL TERMINATED, and the nymber
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 data type.

5) OCTET_LENGTH_POINTER is zero 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 data type.

d) Pne of the following is true:

i) DATA_POINTER is zero and NULL4s true.

i) DATA_POINTER is zero and DEFERRED is true.

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

2) DEFERREDfis true.

3) The valde-of the host variable addressed by DATA_POINTER is a valid valug of the
data type indicated by TYPE.

10) A C|LI item descriptor area in an application row descriptor is valid if and only if:

a) [[YPE)is one of the code values in Table 7, “Codes used for application data types in [CLI”.

3 +3 + e +1 QOT 1 4 L. VD o 1o
b) FTheTow thatcontaimsthe-SQEdatatype—corresponding-to-FYPE-inthe SQEdatatype

column of the operative data type correspondence table does not contain 'None’ in the host
data type column.

c) One of the following is true:

Case:

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

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

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

Table 5—Fields in CLI item descriptor areas

Field Data Type
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)
DATA_[POINTER host variable address
DATETIME_INTERVAL_CODE SMALLINT
DATETIME_INTERVAL_PRECISION SMALLINT
INDICATOR_POINTER host variablé address
LENGTH INTEGER

NAME CHARACTER VARYING(L)
NULLABLE SMALLINT
OCTET_LENGTH INTEGER
OCTET_LENGTH_POINTER host variable address

PA ETER_MODE SMALLINT!

PA ETER_ORDINAL_POSITION SMALLINT!

P ETER_SPECIFIC ,€CATALOG CHARACTER VARYING(L)!
PARANIETER_SPECIKIC_NAME CHARACTER VARYING(L)!
PA ETER_SPECIFIC_SCHEMA CHARACTER VARYING(L)!
PRECISION SMALLINT

SCAL SMALLINT

TYPE SMALLINT

UNNAMED SMALLINT

IThese fields are defined in part 4 of ISO/IEC 9075

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

General Rules

1) Table 6, “Codes used for implementation data types in CLI”, specifies the codes associated with
the SQL data types used in implementation descriptor areas.
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Table 6—Codes used for implementation data types in CLI
Data Type Code
Implementation-defined <0
data type
BIT 14
BIT VARYING 15
CHARACTER 1
CHARACTER VARYING 12
DATE,| TIME, TIME 9
WITH|TIME ZONE,
TIMESTAMP, or
TIME$TAMP WITH
TIME ZONE
DECIilAL 3
DOUBLE PRECISION 8
FLOAT 6
INTEGER 4
INTERVAL 10
NUMHRIC 2
REAL 7
SMALLINT 5
2) Table 7, “Codes used for application data types in CLI”, specifies the codes associated wijth the
SQIl data types used in application descriptor areas.

Table 7—Codes used for application data types in CLI

Data

[ype

Code

data t}
CHA

DECI
DOUB

Implementation-defined

'pe
CTER
AL
LE PRECISION

FLOA!

I

<0

REAL
SMAL

INTEGER
NUMERIC

LINT

G I N O W =

3) Table 8, “Codes associated with datetime data types in SQL/CLI”, specifies the codes associated
with the datetime data types allowed in SQL/CLI.
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Table 8—Codes associated with datetime data types in SQL/CLI

©ISO/IEC

Datetime Data Type

Code

DATE
TIME

ZONE

TIME WITH TIME

TIMESTAMP

1
2
4

TIMESTAMP WITH
TIME ZONE

4) Tabl
with|

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

b 9, “Codes associated with <interval qualifier> in SQL/CLI”, specifies the codes assdciated
<interval qualifier>s for interval data types in SQL/CLI.

Intervpl qualifier Code
DAY 3
DAY TO HOUR 8
DAY TO MINUTE 9
DAY TOQ 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
5.3.9 |[Other‘tables associated with CLI

Table 10—SQL-statement integer codes for use in a diagnostics area

SQL-statement

Code

<alter domain statement>
<alter table statement>

<assertion definition>

3
4
6

42 Call-Level Interface (SQL/CLI)


https://iecnorm.com/api/?name=dd8b2a9aa70f004885166e227015e854

©ISO/IEC ISO/IEC 9075-3:1995 (E)
5.3 SQL/CLI common elements

Table 10—SQL-statement integer codes for use in a diagnostics area (Cont.)

SQL-statement Code
<call statement>! 7
<character set definition> 8
<collation definition> 10
<delete statement: searched> 19
<domain definition> 23
<drop [assertion statement> 24
<drop [character set statement> 25
<drop |collation statement> 26
<drop [domain statement> 27
<drop [schema statement 31
<drop [table statement> 32
<drop|translation statement> 33
<drop|view statement> 36
<dynamic select statement> 85
<dyn:[::ic single row select statement> 41
<granf statement> 48
<insent statement> 50
<prep!Erable dynamic delete statement: positioned> 54
<prephrable dynamic update statement: positioned> 55
<revoke statement> 59
<schema definition> 64
<set cptalog statement> 66
<set cpnstraints mode statement> 68
<set lpcal time zone statement> 71
<set rjames statement> 72
<set schema statément> 74
<set transaetion statement> 75
<set gession authorization identifier statement> 76
<table definition> 7
<translation definition> 79
<update statement: searched> 82
<view definition> 84
1This statement is defined in Part 4 of ISO/IEC 9075
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Table 11—SQL-statement character codes for use in a diagnostics area

OISO/IEC

<character set definition>

SQL-statement Code

<alter domain statement> ALTER DOMAIN
<alter table statement> ALTER TABLE
<assertion definition> CREATE ASSERTION
<call statement>' CALL

CREATE CHARACTER SET

<collatfon definition>

<deletd statement: searched>
<domain definition>

<drop assertion statement>
<drop ¢haracter set statement>
<drop dollation statement>
<drop domain statement>
<drop g§chema statement

<drop flable statement>

<drop franslation statement>
<drop vyiew statement>
<dynarhic select statement>
<dynarhic single row select statement>
<grant|statement>

<inserf statement>

<prep
<revokp statement>

<schema definition>

<prep:[able dynamic delete statement: positioned>

able dynamic update statepdent: positioned>

CREATE COLLATION
DELETE WHERE

CREATE DOMAIN

DROP ASSERTION

DROP CHARACTER SET
DROP COLLATION,

DROP DOMAIN

DROP SCHEMA
DROR’TABLE

DROP TRANSLATION

DROP VIEW

SELECT CURSOR

SELECT

GRANT

INSERT

DYNAMIC DELETE CURSOR
DYNAMIC UPDATE CURSOR
REVOKE

CREATE SCHEMA

<set session authorization identifier statement>
<table definition>

<translation definition>

<set catalog statement> SET CATALOG

<set constraintymode statement> SET CONSTRAINT
<set logal time.zone statement> SET TIME ZONE
<set ngmes/statement> SET NAMES

<set schema statement> SET SCHEMA

<set transaction statement> SET TRANSACTION

SET SESSION AUTHORIZATION
CREATE TABLE
CREATE TRANSLATION

1This statement is defined in Part 4 of ISO/IEC 9075
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Table 11—SQL-statement character codes for use in a diagnostics area (Cont.)

SQL-statement Code
<update statement: searched> UPDATE WHERE
<view definition> CREATE VIEW

Table 12—Codes used for diagnostic fields

Field Code
Header fields
DYNAMIC_FUNCTION 7
DYNAMIC_FUNCTION_CODE 12
MORE 13
NUMBER 2
RETURNCODE 1
ROW_COUNT 3
Fields in status records
CATALJOG_NAME 18
CLASS ORIGIN 8
COLUMN_NAME 21
CONDITION_NUMBER 14
CONNECTION_NAME 10
CONSTRAINT_CATALOG 15
CONSTRAINT_NAME 17
CONSTRAINT_SCHEMA 16
CURSOR_NAME 22
MESSAGE_LENGTH 23
MESSAGE_OCTET_LENGTH 24
MESSAGE_TEXT 6
NATIVIE_CODE 5
SCHEMA.NAME 19
SERVHERNAME 11
SQLSTATE 4
SUBCLASS_ORIGIN
TABLE_NAME 20

All diagnostics area fields specified in ISO/IEC 9075:1992 that are not included in this table are not
applicable to SQL/CLI.
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Table 13—Codes used for handle types

©ISO/IEC

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

Table 14—Codes used for transaction termination

Termination
type Code
COMMIT 0
ROLLBACK 1
Table 15—Codes used for environment attributes
Attribyte Code May be set

NULL TERMINATION 10001 Yes

Table 16—Codes used for connection attributes

Attribyte Code May be set

POPULIATE IPD 10001 No

Table 177—Codes used for statement attributes

Attribyte Code May be set
APD HANDLE 10011 Yes
ARD HANDLE 10010 Yes
IPD HANDLE 10013 No
IRD HANDLE 10012 No
CURSOR SCROLLABLE | -1 Yes
CURSI SENSITIVITY -2 Yes

Table 18—Codes used for FreeStmt options

Option Code
CLOSE CURSOR 0
FREE HANDLE 1
UNBIND COLUMNS 2
UNBIND PARAMETERS 3
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Table 19—Data types of attributes

Data
Attribute type Values
Environment attributes
NULL TERMINATION INTEGER | O (false ); 1 (true )
Connection attributes
POPULATE IPD INTEGER | O (false ); 1 (true )
Statement attributes
APD HANDLE INTEGER | Handle value
ARD HANDLE INTEGER | Handle value
IPD HANDLE INTEGER | Handle value
IRD HANDLE INTEGER | Handle value
CURSOR SCROLLABLE | INTEGER | 0 (NONSCROLLABLE)
1 (SCROLLABLE)
CURSOR SENSITIVITY INTEGER | 0 (UNSPECIFIED)

1 (INSENSITIVE)
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Table 20—Codes used for descriptor fields

Field Code SQL Item Descriptor Name

ALLOC_TYPE 1099 (Not applicable)

CHARACTER_SET_CATALOG 1018 CHARACTER_SET_CATALOG

CHARACTER_SET _NAME 1020 CHARACTER_SET _NAME

CHARACTER_SET_SCHEMA 1019 CHARACTER_SET_SCHEMA

COLLATION_CATALOG 1015 COLLATION_CATALOG

COLLA[F'ION_NAME 1017 COLLATION_NAME

COLLATION_SCHEMA 1016 COLLATION_SCHEMA

COUNT 1001 COUNT

DATA_POINTER 1010 DATA

DATET{ME_INTERVAL_CODE 1007 DATETIME_INTERVAL_COBE

DATETIME_INTERVAL_PRECISION 1014 DATETIME_INTERVAL/PRECISION

INDICATOR_POINTER 1009 INDICATOR

LENGTH 1003 LENGTH

NAME 1011 NAME

NULLABLE 1008 NULLABLE

OCTET|. LENGTH 1013 OCTET_LENGTH

OCTET| LENGTH_POINTER 1004 Both OCTET_LENGTH (input) and RETURNED _
OCTET_LENGTH (output)

PARAMETER_MODE 1021 PARAMETER_MODE!

PARAMETER_ORDINAL_POSITION 1022 PARAMETER_ORDINAL_POSITION?

PARAMETER_SPECIFIC_CATALOG 1023 PARAMETER_SPECIFIC_CATALOG!

PARAMETER_SPECIFIC_NAME 1024 PARAMETER_SPECIFIC_NAME!

PARAMETER_SPECIFIC_SCHEMA 1025 PARAMETER_SPECIFIC_SCHEMA!

PRECI$ION 1005 PRECISION

SCALE 1006 SCALE

TYPE 1002 TYPE

UNNANED 1012 UNNAMED

IThese flelds aré defined in Part 4 of ISO/IEC 9075
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Table 21—Codes used for fetch orientation

Fetch
Orientation Code
NEXT 1
FIRST 2
LAST 3
PRIOR 4
ABSOLUTE 5
RELATIVE 6
Table 22—Miscellaneous codes used in CLI
Context Code Indicates
Allocatjon type 1 AUTOMATIC
Allocatjon type 2 USER
Attribyte value 0 FALSE, NONSCROLLABLE, UNSPECIFIED
Attribyte value 1 TRUE, SCROLLABLE, INSENSITIVE
Data type 0 ALL TYPES
Data type -99 ARD TYPE
Data type 99 DEFAULT
Input 4tring length -3 NULL TERMINATED
Paramegter length -2 DATA AT EXEC
Table 23-!Codes used for GetData data types
Data Type Code
CHARACTER 1
DOUBLE PRECISION 8
INTEGER 4
REAL 7
SMALLINT 5
Table 24—Codes used to identify SQL/CLI routines
Generic Name Code
AllocConnect 1
AllocEnv 2
AllocHandle 1001
AllocStmt 3
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Table 24—Codes used to identify SQL/CLI routines (Cont.)

Generic Name Code
BindCol 4
BindParam 1002
Cancel 5
CloseCursor 1003
ColAttribute 6
Conneft 7
CopyDesc 1004
DataSpurces 57
DescripeCol 8
Disconjnect 9
EndTrpn 1005
Error 10
ExecDjrect 11
Execute 12
Fetch 13
Fetch$croll 1021
FreeCpnnect 14
FreeEnpv 15
FreeHandle 1006
FreeStmt 16
GetCohnectAttr 1007
GetCursorName 17
GetDalta 43
GetDepcField 1008
GetDepscRec 1009
GetDigagField 1010
GetDiggRec 1011
GetEnjvAttr 1012
GetFunctions 44
GetInfo 45
GetStmtAttr 1014
GetTypelnfo 47
NumResultCols 18
ParamData 48
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Table 24—Codes used to identify SQL/CLI routines (Cont.)

Generic Name Code
Prepare 19
PutData 49
RowCount 20
SetConnectAttr 1016
SetCursorName 21
SetDeqcField 1017
SetDegcRec 1018
SetEnyAttr 1019
SetStohtAttr 1020

Table 25—Codes and data types for implementation information
Infonrlation Type Code Data Type
ALTER TABLE 86 INTEGER
CATALOG NAME 10003 CHARACTER(1)
COLLATING SEQUENCE 10004 CHARACTER(254)
CURSPR COMMIT BEHAVIOR 23 SMALLINT
CURSPR SENSITIVITY 10001 INTEGER
DATA|[SOURCE NAME 2 CHARACTER(128)
DATA|SOURCE READ ONLY 25 CHARACTER(1)
DBMY NAME 17 CHARACTER(254)
DBMS VERSION 18 CHARACTER(254)
DEFAULT TRANSACTION ISOLATION 26 INTEGER
DESCRIBE PARAMETER 10002 CHARACTER(1)
FETCH DIRECTION 8 INTEGER
GETDATA EXTENSIONS 81 INTEGER
IDEN{'TFIER 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 SMALLINT
MAXIMUM COLUMNS IN TABLE 101 SMALLINT
MAXIMUM CONCURRENT ACTIVITIES 1 SMALLINT
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Table 25—Codes and data types for implementation information (Cont.)

Information Type Code Data Type
MAXIMUM CURSOR NAME LENGTH 31 SMALLINT
MAXIMUM DRIVER CONNECTIONS 0 SMALLINT
MAXIMUM IDENTIFIER LENGTH 10005 SMALLINT
MAXIMUM SCHEMA NAME LENGTH 32 SMALLINT
MAXIMUM STATEMENT LENGTH 105 SMALLINT
MAXIMUM TABLE NAME LENGTH 35 SMALLINT
MAXIMUM TABLES IN SELECT 106 SMALLINT
MAXIMUM USER NAME LENGTH 107 SMALLINT
NULL COLLATION 85 SMALLINT
OUTER JOIN CAPABILITIES 115 CHARACTER(1)
ORDER BY COLUMNS IN SELECT 90 CHARACTER(1)
SCROLIL CONCURRENCY 43 INTEGER
SERVER NAME 13 CHARACTER(128)
SPECIAL CHARACTERS 94 CHARACTER(254)
TRANSACTION CAPABLE 46 SMALLINT
TRANSACTION ISOLATION OPTION 72 INTEGER
USER NAME 47 CHARACTER(128)
Implementation-defined information type zlmf;i)ler(;lentation- Implementation-defined
efine

Table 26—Values for ALTER TABLE with Getinfo

Information Type Value
ADD COLUMN 1
DROP COLUMN 2
ALTER| COLUMN 4
ADD CPNSTRAINT 8
DROP CONSTRAINT 16

— __Table 27—Values fTor CURSOR COMMIT BEHAVIOR with Getinfo

Information Type Value
DELETE 0
CLOSE 1
PRESERVE 2
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Table 28—Values for FETCH DIRECTION with Getinfo

Information Type Value
FETCH NEXT 1
FETCH FIRST 2
FETCH LAST 4
FETCH PRIOR 8
FETCH ABSOLUTE 16
FETCH|RELATIVE 32

Table 29—Values for GETDATA EXTENSIONS with Getinfo

Informlation Type Value
ANY ctLUMN 1
ANY ORDER 2

Table 30—Values for IDENTIFIER CASE with Getinfo

Informjation Type Value
UPPER 1
LOWER 2
SENSITIVE 3
MIXED) 4

Table 31—Values for OUTER JOIN CAPABILITIES with Getinfo

Informlation Type Value
LEFT 1
RIGHT 2
FULL 4
NESTHED 8
NOT ORDERED 16
INNER 32
ALL COMPARISON 64
OPS
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Table 32—Values for SCROLL CONCURRENCY with Getinfo

Information Type Value
READ ONLY 1
LOCK 2
OPT ROWVER 4
OPT VALUES 8

Table 33—Values for TRANSACTION CAPABLE with Getinfo

Information Type Value
NONE 0
DML 1
ALL 2
DDL qOMMIT 3
DDL IGNORE 4

Table 34—Values for TRANSACTION ISOLATION OPTION with Getinfo

Information Type Value
READ|UNCOMMITTED 1
READ|COMMITTED 2
REPEATABLE READ 4
SERIALIZABLE 8
Table 35—Values for NULL COLLATION with Getinfo
Information Type Value
HIGH 0
LOW 1
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Table 36—Codes used for concise data types

Data Type Code
Implementation-defined <0
data type

CHARACTER i
CHAR 1
NUMERIC 2
DECIMAL 3
DEC 3
INTEGER 4
INT 4
SMAI|LINT 5
FLOAT 6
REAL 7
DOUBLE 8
CHAHRACTER VARYING 12
CHAHR VARYING 12
VARCHAR 12
BIT 14
BIT VARYING 15
DATH 91
TIME 92
TIMESTAMP 93
TIME WITH TIME 94
ZONE

TIMESTAMP WITH 95
TIME ZONE

INTERVAL YEAR 101
INTERVAL MONTH 102
INTERVAL DAY 103
INTERVAL"HOUR 104
INTERVAL MINUTE 109
INTERVAL SECOND 106
INTERVAL YEAR TO 107
MONTH

INTERVAL DAY TO 108
HOUR
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Table 36—Codes used for concise data types (Cont.)
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Data Type

Code

INTERVAL DAY TO
MINUTE
INTERVAL DAY TO
SECOND

INTERVAL HOUR TO
MINUTE

109

110

111

INTERVAL HOUR TO
SECOND

INTERVAL MINUTE
TO SECOND

112

113

Table 37—Codes used with concise datetime data types in SQL/CLI

Concise Data Type
Code

Data Type Code

Datetime Interval Code

91
92
93
94
95

9

© © © ©

1

2
3
4
5

Table 38—Codes used with'concise interval data types in SQL/CLI

Concide Data Type

Code Data Type Code Datetime Interval Code
101 10 1
102 10 2
103 10 3
104 10 4
105 10 5
106 10 6
107 10 7
108 10

109 10 9
110 10 10
111 10 11
112 10 12
113 10 13
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Table 39—Concise codes used with datetime data types in SQL/CLI

Datetime Interval

Code Code
1 91

2 92

3 93

4 94

5 95

Table 40—Concise codes used with interval data types in SQL/CLI

Datetime Interval

Code Code
1 101
2 102
3 103
4 104
5 105
6 106
7 107
8 108
9 109
10 110
11 111
12 112
13 113
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5.4 Data type correspondences

Function

Specify the data type correspondences for SQL data types and host language types associated with
the required parameter mechanisms, as shown in Table 2, “Supported calling conventions of CLI
routines by language”.

In the following tables, let P be <precision>, S be <scale>, L be <length>, T be <time fractional

seconds ion>_and @ be <interval qualifier>
Tablefmﬂs
Table 41—Data type correspondences for Ada
SQL Data Type Ada Data Type
CHARACTER (L) SQL_STANDARD.CHAR, with PLENGTH of L
CHARACTER VARYING (L) None
BIT (1)) SQL_STANDARD.BIT, with PLENGTH of L
BIT VARYING (L) None
SMALLINT SQL_STANDARD.SMALLINT
INTEGER SQL_STANDARD.INT
DECIMAL(P,S) None
NUMERIC(P,S) None
REAL SQL_STANDARD.REAL
DOUBLE PRECISION SQL_STANDARD.DOUBLE_PRECISION
FLOAT(P) None
DATE None
TIME(T) None
TIME$TAMP(T) None
INTERVAL(Q) None
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Table 42—Data type correspondences for C

SQL Data Type C Data Type

CHARACTER (L) char, with length L+k?

CHARACTER VARYING (L) char, with length L+k*

BIT (L) char, with length X!

BIT VARYING (L) None

SMALLINT short

INTEGER long

DECIMAL(P,S) None

NUMERIC(P,S) None

REAL| float

DOUBRLE PRECISION double

FLOA'(P) None

DATE None

TIME(T) None

TIMESTAMP(T) None

INTERVAL(Q) Norne

1The 1¢ngth X of the character data type corresponding with SQIndata type BIT(L) is the smallest integer not l¢ss than
the qugtient of the division L/B, where B is the implementation-defined number of bits contained in a characten of the
host language.

2k is the length in units of C char of the largest character in the character set associated with the SQL data type.
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Table 43—Data type correspondences for COBOL

SQL Data Type COBOL Data Type

CHARACTER (L) alphanumeric, with length L

CHARACTER VARYING (L) None

BIT (L) alphanumeric, with length X"

BIT VARYING (L) None

SMALLINT PICTURE S9(SPI) USAGE BINARY, where SPI is implementation-
defined

INTEGER PISTI{J}RE S9(PI) USAGE BINARY, where PI is implementatioh-
defined

DECIMAL(P,S) None

NUMERIC(P,S) USAGE DISPLAY SIGN LEADING SEPARATE; with PICTURE as
specified?

REAL None

DOUBLE PRECISION None

FLOAT(P) None

DATE None

TIME{) None

TIMESTAMP(T) None

INTERVAL(Q) None

1The lepgth of a character type corresponding with SQL BIT(L) is one more than the smallest integer not less than the

quotient of the division L/B, where B is the implementation-defined number of bits contained in one character of the

host larjguage.

2Case:

a) If S=P, then a PICTURE with an ’S’ followed by a "V’ followed by P °9’s.

b) If P>{S>0, then a PICTURE with anp~"S’\followed by P-S ’9’s followed by a 'V’ followed by S ’9’s.

¢) If S=0, then a PICTURE with an "S’followed by P '9’s optionally followed by a "V’.
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Table 44—Data type correspondences for Fortran
SQL Data Type Fortran Data Type
CHARACTER (L) CHARACTER, with length L
CHARACTER VARYING (L) None
BIT (L) CHARACTER, with length X"
BIT VARYING (L) None
SMALLINT None
INTEGER INTEGER
DECIMAL(P,S) None
NUMERIC(P,S) None
REAL REAL
DOUHRLE PRECISION DOUBLE PRECISION
FLOAT'(P) None
DATE None
TIME(T) None
TIMESTAMP(T) None
INTERVAL(Q) None
1The ldngth X of the character data type corresponding with SQL'data type BIT(L) is the smallest integer not l¢ss than
the qutient of the division L/B, where B is the implementation-defined number of bits contained in a character] of the
host laphguage.
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Table 45—Data type correspondences for MUMPS

SQL Data Type MUMPS Data Type
CHARACTER (L) None

CHARACTER VARYING (L) character with maximum length L
BIT (L) None

BIT VARYING (L) None

SMALLINT None

INTEGER character
DECIMAL(P,S) character
NUMHRIC(P,S) character

REAL character

DOUBLE PRECISION None

FLOAT(P) None

DATE None

TIME{" None
TIMESTAMP(T) None

INTERVAL(Q) None
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Table 46—Data type correspondences for Pascal

SQL Data Type Pascal Data Type
CHARACTER(1) CHAR

CHARACTER (L), L > 1 PACKED ARRAY([1..L] OF CHAR
CHARACTER VARYING (L) None

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

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

SMALLINT None

INTEGER INTEGER

DECINAL(P,S) None

NUMBHRIC(P,S) None

REAL REAL

DOUB|LE PRECISION None

FLOAT(P) None

DATE None

TIME(D) None

TIMESTAMP(T) None

INTERVAL(Q) None

1The lepgth 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 47—Data type correspondences for PL/I

SQL Data Type PL/I Data Type

CHARACTER (L) CHARACTER(L)

CHARACTER VARYING (L) CHARACTER VARYING(L)

BIT (L) BIT()

BIT VARYING (L) BIT VARYING (L)

SMALLINT FIXED BINARY(SPD, where SPJI is implementation-defined
INTEGER FIXED BINARY(PI), where PI is implementation-defined
DECIMAIL(P,S) FIXED DECIMAL(P,S)

NUMERIC(P,S) None

REAL None

DOUBILE PRECISION None

FLOAT(P) FLOAT BINARY (P)

DATE None

TIME(T None

TIME$TAMP(T) None

INTERVAL(Q) None
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6 SQL/CLIroutines

Subclause 5.1, “<CLI routine>”, defines a generic CLI routine. This Subclause describes the individ-
ual CLI routines in alphabetical order.

For convenience, the variable <CLI name prefix> is omitted and the <CLI generic name> is used for

the des¢riptions—For presemtation purposes tamd-purety arbitrarity);theroutimesarepresented as

functior}s rather than as procedures.

6.1 AllocConnect

Functlion

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

Definition

AllocCqnnect (
EnvironmentHandle IN INTEGER,
ConnectionHandle ouT INTEGER )

RETURNS SMALLINT

General Rules
1) Let|EH be the value of EnvironmentHandle.

2) AlldcHandle is implicitly invoked with HandleType indicating CONNECTION HANDLE, with
EH |as the value of InputHandle(and with ConnectionHandle as OutputHandle.
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6.2 AllocEnv

Function

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

Definition

AllocEnv (
ErrvirormmentHamadie \Vivs INPEGER—)

ETURNS SMALLINT

Genernal Rules

1) AllogHandle 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

Allocate a resource and assign a handle to it.

Definition

AllocHandle (
HandleType IN SMALILINT
[nputHandle IN INTEGER,
DutputHandle ouT INTEGER )

RETURNS SMALLINT

Genenal Rules
1) Let [HT be the value of HandleType and let IH be the value of InputHandle.

2) If HT is not one of the code values in Table 13, “Codes used for handle types”, then an efception
condition is raised: CLI-specific condition — invalid handle.

3) Casg:
a) [[f HT indicates ENVIRONMENT HANDLE, then;

already been reached, then an exceptien condition is raised: CLI-specific condition —

i) If the maximum number of SQL-environments that can be allocated at one tim%:as
dis

limit on number of handles exceeded{ A skeleton SQL-environment is allocated
assigned a unique value that is returned in OutputHandle.

i) Case:

1) If the memory requirements to manage an SQL-environment cannot be satigfied,
then OutputHandle'is set to zero and an exception condition is raised: CLI-$pecific
condition — memory allocation error.

NOTE 9 — No.diagnostic information is generated in this case as there is no valid [environ-
ment handle)that can be used in order to obtain diagnostic information.

2) If the'resources to manage an SQL-environment cannot be allocated for impl¢mentation-
defined reasons, then an implementation-defined exception condition is raispd.
A skeleton SQL-environment is allocated and is assigned a unique value that is
returned in OutputHandle.

3) Otherwise, the resources to manage an SQL-environment are allocated and|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.
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iii)

iv)

V)

The diagnostics area associated with E is emptied.

©ISO/MIEC

If the maximum number of SQL-connections that can be allocated at one time has
already been reached, then OutputHandle is set to zero and an exception condition is

raised: CLI-specific condition — limit on number of handles exceeded.

Case:

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-specific

COMAitioNn — IMermory ailocation error-

2) If the resources to manage an SQL-connection cannot be allocated for implemé¢ntation-
defined reasons, then OutputHandle is set to zero and an implementation-defined

exception condition is raised.

3) Otherwise, the resources to manage an SQL-connection are allocated and arg re-
ferred to as an allocated SQL-connection. The allocated SQL-cennection is asgociated

with E and is assigned a unique value that is returned in, OutputHandle.

¢) If HT indicates STATEMENT HANDLE, then:

V1

vi)

i)

If IH does not identify an allocated SQL-connections~then OutputHandle is set td zero

and an exception condition is raised: CLI-specifi¢_condition — invalid handle.
Let C be the allocated SQL-connection identified by IH.
The diagnostics area associated with C is\emptied.

If there is no established SQL-connéetion associated with C, then OutputHandle

is set

to zero and an exception condition-is raised: connection exception — connection dpes not

exist. Otherwise, let EC be the\established SQL-connection associated with C.

If the maximum number of ‘SQL-statements that can be allocated at one time h

nS

already been reached, then OutputHandle is set to zero and an exception condition is

raised: CLI-specific ¢ondition — limit on number of handles exceeded.

If EC is not theseurrent SQL-connection, then the General Rules of Subclause 5
“Implicit set-connection”, are applied to EC as the dormant SQL-connection.

Case:

1) JIf-the memory requirements to manage an SQL-statement cannot be satisfigd,

then OutputHandle is set to zero and an exception condition is raised: CLI-s
condition — memory allocation error.

3.1,

pecific

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

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

fined

3) Otherwise, the resources to manage an SQL-statement are allocated and are referred
to as an allocated SQL-statement. The allocated SQL-statement is associated with
C and is assigned a unique value that is returned in OutputHandle. The following
CLI descriptor areas are automatically allocated and associated with the allocated

SQL-statement:

A) An implementation parameter descriptor
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B) An implementation row descriptor
C) An application parameter descriptor

D) An application row descriptor

For each of these descriptor areas, the ALLOC_TYPE field is set to indicate
AUTOMATIC. The automatically allocated application parameter descriptor be-
comes the current application parameter descriptor for the allocated SQL-statement
and the automatically allocated application row descriptor becomes the current
application row descriptor for the allocated SQL-statement.

d) If HT indicates DESCRIPTOR HANDLE, then:

i) If IH does not identify an allocated SQL-connection then OutputHandlg, is set tq zero
and an exception condition is raised: CLI-specific condition — invalid handle.

oNT T

1i) Let C be the allocated SQL-connection identified by IH.
ifi) The diagnostics area associated with C is emptied.

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

) If the maximum number of CLI descriptor aréas 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.

Vi) If EC is not the current SQL-connection, then the General Rules of Subclause §.3.1,
“Implicit set connection”, are applied'to EC as the dormant SQL-connection.

vji) Case:

1) If the memory requirenients to manage a CLI descriptor area cannot be satisfied,
then OutputHandlé.is set to zero and an exception condition is raised: CLI-§pecific
condition — memory allocation error.

2) If the resourees to manage a CLI descriptor area cannot be allocated for implementation-
defined /reasons, then OutputHandle is set to zero and an implementation-defined
exception condition is raised.

3) Otherwise, the resources to manage a CLI descriptor area are allocated and 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 indicatp USER.
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Function
Allocate an SQL-statement and assign a handle to it.
Definition
AllocStmt (
onnectionHandle 1IN INTEGEK )
$tatementHandle ouT INTEGER )

B

Gener
1) Let ¢

2) Allod
as th

RETURNS SMALLINT

al Rules
CH be the value of ConnectionHandle.

Handle is implicitly invoked with HandleType indicating STATEMENT HANDLE, W
le value of InputHandle, and with StatementHandle as OutputHandle.

rith CH
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BindCol

tion

Describe a target specification.

Definition

BindCol (
rStatemertiadte Fi¥ INPEGER-
ColumnNumber IN SMALLINT,
TargetType IN SMALLINT,
TargetValue DEFOUT ANY,
BufferlLength IN INTEGER,
StrLen_or_Ind DEFOUT INTEGER )

Gene

RETURNS SMALLINT

ral Rules

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

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

3) Case:

b)

raised: CLI-specific condition — descriptor. invalid on indirect reference.

value of COUNT for ARD.

4) Let| CN be the value of ColumnNuinber.

5) If (

despriptor index.

6) Let] TT be the value of\TargetType.

7) Lefl HL be the standard programming language of the invoking host program. Let ope

da

8) If 4

type-column and the host data type column.

If HV does not identify an allocated CLI descriptor area, then an exception conditipn is

Otherwise, let ARD be the allocated CLI descriptor area identified by HV and let N be the

'N is less than 1, then an-exception condition is raised: dynamic SQL error — invglid

rative

dafja type correspondence table be the data type correspondence table for HL as specifi¢d in
Su{clause 54, “Data type correspondences”, Refer to the two columns of this table as t

ne SQL

ither of the following is true, then an exception condition is raised: CLI-specific conc|lition —

tnvalid data type in application descriptor.

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

b)

application data types in CLI”.

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

LI”, 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.

9) Let BL be the value of BufferLength.
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10) If BL is not greater than zero, then an exception condition is raised: CLI-specific condition —
invalid string length or buffer length.
11) Let IDA be the item descriptor area of ARD specified by CN.
12) The data type of the <target specification> described by IDA is set to TT.
13) The length in octets of the <target specification> described by IDA is set to BL.
14) The length in characters or positions of the <target specification> described by IDA is set to the
maxinum-pamber-of-characters-orpositions-that-may be represented by the-datatype LT
15) Theladdress of the host variable that is to receive a value for the <target specification>) d¢scribed
by IDA is set to the address of TargetValue. If TargetValue is a null pointer, then’the address is
set o O
16) The|address of the <indicator variable> associated with the host variable addressed by the
DATIA_POINTER field of IDA is set to the address of StrLen_or_Ind.
17) The|address of the host variable that is to receive the returned length (in characters) off the

18)
19)

20)

<target specification> described by IDA is set to the address of Strllen_or_Ind.
If CN is greater than N, then the COUNT field of ARD is set.to CN.
If an exception condition is raised, then the TYPE, OCTET_LENGTH, LENGTH, DATA

POI

to implementation-dependent values and the valué.of COUNT for ARD is unchanged.

Restrictions on the differences allowed between) ARD and IRD are implementation-defin
except as specified in the General Rules of Subclause 5.3.3, “Implicit using clause”, and

Gen

NTER, INDICATOR_POINTER, and OCTET_LENGTH_POINTER fields of IDA are

bral Rules of Subclause 6.27, “GetData”.

set

ed,
the
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6.6 BindParam

Function

Describe a dynamic parameter specification and its value.

Definition

BindParam (

995 (E)

S-Ea-éeﬁeﬁ"u““’:” a INL INTEGER
ParameterNumber IN SMALLINT,
fValueType IN SMALLINT,
ParameterType IN SMALLINT,
ColumnSize IN INTEGER,
DecimalDigits IN SMALLINT,
ParameterValue DEFIN ANY,
StrLen_or_Ind DEFIN INTEGER )

RETURNS SMALLINT

General Rules

1) Let
2) Let

3) Case:

a)

b)

4) Let

S be the allocated SQL-statement identified by StatementHandle.

HYV be the value of the handle of the current application parameter descriptor for S

raised: CLI-specific condition — descriptor invalid on indirect reference.

value of COUNT for APD.

PN be the value of ParameterNumber.

If HV does not identify an allocated CLIL descriptor area, then an exception conditi¢n is

Otherwise, let APD be the allocated“CLI descriptor area identified by HV and let N2 be the

5) If AN is less than 1, then an exception condition is raised: dynamic SQL error — invqlid

des

eriptor index.

6) Let| VT be the value of ValueType.

7) Let|HL be thé)standard programming language of the invoking host program. Let operative

dat

h type correspondence table be the data type correspondence table for HL as specifigd in

Suljclause 5.4, “Data type correspondences”, Refer to the two columns of the operative data type
corfespondence table as the SQL data type column and the host data type column.

8) If any of the following are true, then an exception condition is raised: CLI-specific condition —
invalid data type in application descriptor.

a)

b)

VT does not indicate DEFAULT and is not one of the code values in Table 7, “Codes
application data types in CLI”.

used for

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

9) Let PT be the value of ParameterType.
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10) If PT is not one of the code values in Table 36, “Codes used for concise data types”, then an
exception condition is raised: CLI-specific condition — invalid data type.

11) Let IPD be the implementation parameter descriptor associated with S and let N1 be the value
of COUNT for IPD.

12) Let IDAI be the item descriptor area of IPD specified by PN.

13) Let CS be the value of ColumnSize and let DD be the value of DecimalDigits.

14) Caseg:
a) [f PT is one of the values listed in Table 37, “Codes used with concise datetime data

SQL/CLI”, then:

i) The data type of the <dynamic parameter specification> described by-IDAI is sgt to
a code shown in the Data Type Code column of Table 37, “Codes msed with condise
datetime data types in SQL/CLI”, indicating the concise data type)code.

i) The datetime interval code of the <dynamic parameter specification> described Hy IDA1
is set to a code shown in the Datetime Interval Code column in Table 37, “Codeg used
with concise datetime data types in SQL/CLI”, indicating the concise data type cpde.

ili) The length (in positions) of the <dynamic parameter’specification> described by
set to CS.
iv) Case:
1) If the datetime interval code of thé’<dynamic parameter specification> indicates
DATE, then the time fractional seconds precision of the <dynamic parameter specifi-
cation> described by IDA1 is et to zero.
2) Otherwise, the time fractional seconds precision of the <dynamic parameter ppecifi-
cation> described by IDAT is set to DD.
b) [If PT is one of the values listed in Table 38, “Codes used with concise interval data types in

SQL/CLI”, then:

i) The data typé€ of the <dynamic parameter specification> described by IDA1I is set to a
code shown'\in the Data Type Code column of Table 38, “Codes used with concise
data types'in SQL/CLI”, indicating the concise data type code.

i) The'datetime interval code of the <dynamic parameter specification> described 4y IDA1
is set to a code shown in the Datetime Interval Code column in Table 38, “Codes used
with concise interval data types in SQL/CLI”, indicating the concise data type code. Let
DIC bn that cadea.

iii) The length (in positions) of the <dynamic parameter specification> described by IDAI is
set to CS.
iv) Case:
1) If DIC indicates SECOND, DAY TO SECOND, HOUR TO SECOND, or MINUTE TO
SECOND, then the interval fractional seconds precision of the <dynamic parameter
specification> described by IDA1 is set to DD. If DD is zero, then let DP be zero;
otherwise, let DP be one.
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2) Otherwise, the interval fractional seconds precision of the <dynamic parameter
specification> described by IDA1I is set to zero.

v) Case:

1) If DIC indicates YEAR TO MONTH, DAY TO HOUR, HOUR TO MINUTE or
MINUTE TO SECOND, then let IL be 3.

2) If DIC indicates DAY TO MINUTE or HOUR TO SECOND, then let IL be 6.

— 3y ¥ DIC indicates BAY TO SECOND, then let IL be 9
4) Otherwise, let IL be zero.

yi) 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 pargmeter
specification> described by IDAI is set to CS — IL — DD,< DP.

2) Otherwise, the interval leading field precision of the"sdynamic parameter specifica-
tion> described by IDAI is set to CS — IL.

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

ii) If PT indicates a character string type, ¢hen the length (in characters) of the <dynamic
parameter specification> described bydDA1 is set to CS.

i) If PT indicates a bit type, then thé length (in bits) of the <dynamic parameter specifica-
tion> described by IDA1 is set$oCS.

v) If PT indicates a numerictype, then the precision of the <dynamic parameter specifica-
tion> described by IDA 1 is set to CS.

v) If PT indicates a numeric type, then the scale of the <dynamic parameter specification>
described by IDAI is set to DD.

15) Let|IDAZ2 be the itém-descriptor area of APD specified by PN.

16) Thg data typeof'the <dynamic parameter specification> described by IDA2 is set to VT

17) Th4g addressof the host variable that is to provide a value for the <dynamic parameter|specifi-

catlon>\value described by IDAZ2 is set to the address of ParameterValue.
18) Thlmdmmmmﬂrﬁmmmmm the

DATA_POINTER field of IDA2 is set to the address of StrLen_or_Ind.

19) The address of the host variable that is to provide the length (in octets) of the <dynamic param-
eter specification> value described by IDA2 is set to the address of StrLen_or_Ind.

20) If PN is greater than N1, then the COUNT field of IPD is set to PN. If PN is greater than N2,
then the COUNT field of APD is set to PN.
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21) If an exception condition is raised, then:

a) The TYPE, LENGTH, PRECISION, and SCALE fields of IDAI are set to implementation-
dependent values and the value of COUNT for IPD is unchanged.

b) The TYPE, DATA_POINTER, INDICATOR_POINTER, and OCTET_LENGTH_POINTER
fields of IDA2 are set to implementation-dependent values and the value of COUNT for APD
is unchanged.

22) Restrictions on the differences allowed between APD and IPD are implementation-defined,
excdpt as specified in the General Rules of Subclause 5.3.3, "Implicit using clause”, and the
Genleral Rules of Subclause 6.38, “ParamData”.

76 Call-Level Interface (SQL/CLI)


https://iecnorm.com/api/?name=dd8b2a9aa70f004885166e227015e854

©ISO/IEC

ISO/IEC 9075-3:1995 (E)

6.7 Cancel

6.7 Cancel

Function

Attempt to cancel execution of a CLI routine.

Definition

Cancel (

b)

c)

vii) If SS succéeds in canceling the execution of RN, then an exception condition is 1

e o b =11 el TAL INTECOER )
oo cemencrmant T TN N 7

RETURNS SMALLINT

If there is a CLI routine concurrently operating on S, then:
i) Let RN be the routine name of the concurrent CLI routine.
ii) Let C be the allocated SQL-connection with which S is associated.

{ii) Let EC be the established SQL-connection.associated with C and let SS be the
server associated with EC.

v) S8 is requested to cancel the execution of RN.

v) If SS rejects the cancellation reguest, then an exception condition is raised: CL
condition — server declined the cancellation request.

vi) If SS accepts the cancellation request, then a completion condition is raised: sy
completion.

NOTE 10 — Acceptance of the request does not guarantee that the execution of RN w
canceled.

RN: CLIspecific condition — operation canceled.

NOTE/11 — Canceling the execution of RN does not destroy any diagnostic informatio
generated by its execution.

dependent.

SQL-

[-specific

ccessful

ill be

aised for

h already

NOTE 12 — The method of passing control between concurrently operating programs is implementation-

If there is a deferred parameter number associated with S, then:
i) The diagnostics area associated with S is emptied.
ii) The deferred parameter number is removed from association with S.
iii) Any statement source associated with S is removed from association with S.
Otherwise:

i) The diagnostics area associated with S is emptied.
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il) A completion condition is raised: successful completion.
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6.8 CloseCursor

Function

Close a cursor.

Definition

CloseCursor (

StatementHandle IN INTEGER )
RETURNS SMALLINT

General Rules

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

2) If there is no executed statement associated with S, then an exception condition is rai
CLJ-specific condition — function sequence error.

3) Cade:

a)

b)

If there is no open cursor associated with S, then afi exception condition is raised:
cursor state.

Otherwise:

source is destroyed.

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

sed:

nvalid

i) The open cursor associated with S is-placed in the closed state and its copy of the select
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6.9 ColAttribute

Function

Get a column attribute.

©ISO/MEC

Definition

ColAttribute (
StatementHandle IN INTEGER,
ColumnNumber IN SMALLINT,
FieldIdentifier IN SMALLINT,
CharacterAttribute OUT CHARACTER(L),
BufferLength IN SMALLINT,
StringLength OUT SMALLINT,
NumericAttribute OUT INTEGER )

RETURNS SMALLINT

where 1, is the value of BufferLength and has a maximum value equal to the implementat

defined

maximum length of a variable-length character string.

General Rules

1
2)

3)

4)
5)

6)
7)

8)

9)

10)

Let

S be the allocated SQL-statement identified by StatementHandle.

on-

If there is no prepared or executed statement associated with S, then an exception condjtion is

rais

Let
COl

Let
If H

ed: CLI-specific condition — function sequence error.

IRD be the implementation row descriptor associated with S and let NV be the valu
UNT for IRD.

FI be the value of FieldIdentifién

I is not one of the code values in Table 20, “Codes used for descriptor fields”, then

exception condition is raised: )CLI-specific condition — invalid descriptor field identifier.

Let
If K

a)

b)

CN be the value of:ColumnNumber.
[ indicates neither ALLOC_TYPE nor COUNT, then:

If N is zerq,then an exception condition is raised: dynamic SQL error — prepared s
is not_a.cursor specification.

If{CN is less than 1, then an exception condition is raised: dynamic SQL error — iz

D

e of

an

tatement

valid

escerintor-index
Ir

c)
Let

If CN is greater than N, then a completion condition is raised: no data.

IDA be the item descriptor area of IRD specified by CN.

Let DT and DIC be the values of TYPE and DATETIME_INTERVAL_CODE, respectively, for
IDA.

Let

DH be the handle that identifies IRD.
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11) Case:
a) If FI indicates TYPE, then:

i) If DT indicates a <datetime type>, then NumericAttribute is set to the concise code
value corresponding to the datetime interval code value DIC as defined in Table 39,
“Concise codes used with datetime data types in SQL/CLI”.

ii) If DT indicates INTERVAL, then NumericAttribute is set to the concise code value

corresponding to the datetime interval code value DIC as defined in Table 40, “Concise

] ] rddosaad 1 datait 3 QOT /T 12
COUTS USTU WILIIIITCT var Uata vty poos IOl Ot

ii) Otherwise, NumericAttribute is set to DT

b) |If FI indicates NAME, then let the information be retrieved from IRD by implicitly g¢xecuting
GetDescField as follows:

GetDescField(DH, CN, FI, CharacterAttribute, BufferLength ,\StringLength

c¢) |Otherwise, let the information be retrieved from IRD by implicitly executing GetDescField
as follows:

GetDescField(DH, CN, FI, NumericAttribute, Bufferlength, StringLength)

SQL/CLI routines 81


https://iecnorm.com/api/?name=dd8b2a9aa70f004885166e227015e854

ISO/IEC 9075-3:1995 (E)
6.10 Connect

6.10 Connect

Function

Establish a connection.

©ISO/IEC

Definition
Connect (
onpectiontandt ¥ INFEGER
erverName IN CHARACTER(L1),
ameLengthl IN SMALLINT,
serName IN CHARACTER (LZ2) ,
ameLength?2 IN SMALLINT,
uthentication IN CHARACTER (L3) ,
ameLength3 IN SMALLINT )
RETURNS SMALLINT
where:

— L1 i$ determined by the value of NameLengthl and has a maximum value of 128.

— L2 i determined by the value of NameLength2 and hag,a maximum value equal to thé¢
implementation-defined maximum length of a variablé-léngth character string.

— L3 i§ determined by the value of NameLength3 and*has an implementation-defined maximum

valule.

Generjal Rules

1) Casg:

a) If ConnectionHandle does not identify an allocated SQL-connection, then an exceptipn

b) Otherwise:

ondition is raised: CLI-spectific condition — invalid handle.

i) Let C be the allocated SQL-connection identified by ConnectionHandle.

if) The diagnostics area associated with C is emptied.

2) If af SQL-transaction is active for the current SQL-connection and the implementation does
not gsuppeort transactions that affect more than one SQL-server, then an exception conditiion is

rais¢d: feature not supported — multiple server transactions.

3) If there is an established SQL-connection associated with C, then an exception condition is

raised: connection exception — connection name in use.

4) Case:

a) If ServerName is a null pointer, then let NLI be zero.

b) Otherwise, let NLI be the value of NameLengthl.
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5) Case:

a)

b)

c)

If NL1 is not negative, then let L1 be NLI.

If NLI indicates NULL TERMINATED, then let L1 be the number of octets of ServerName
that precede the implementation-defined null character that terminates a C character string.

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

or buffer length.

6) Case:

a)

b)

c)

7) Let E be the allocated SQL-environment with which C is associated.

8) Ca
a)
b)

9) Ca
a)

b)

c)

10) Ca
a)

b)

11) Cage:

a)

b)

c)

If L1 is zero, then let ' DEFAULT’ be the value of SN.

If L1 is greater than 128, then an exception condition is raised: CLI-specific condit
invalid string length or buffer length.

Otherwise, let SN be the first L1 octets of ServerName.

be:

If UserName is a null pointer, then let NL2 be zero.
Otherwise, let NL2 be the value of NameLength2’
e

If NL2 is not negative, then let L2 be NLZ;

If NL2 indicates NULL TERMINATED, then let L2 be the number of Octets of Usg
that precede the implementation-defined null character that terminates a C charact|

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

Be:
If Authenticationis a null pointer, then let NL3 be zero.
Otherwise, let INL3 be the value of NameLength3.

If.NL3 is not negative, then let L3 be NL3.

on —

rName
er string.

length

Tl AT Tl h K3 n AIF I I PR RBALIAT AN 11 h B A | 4l 1 £ gy £ A 41 1 h
v Tnarcates NU LD TERIVITINAT VDT UITeIT et 5o 0T tIe ITUIITOET U1 OCteEtS 0T ZxutiT entication

that precede the implementation-defined null character that terminates a C character string.

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

or buffer length.
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12) Case:
a) If the value of SN is 'DEFAULT’, then:

i) If L2 is not zero, then an exception condition is raised: CLI-specific condition —
string length or buffer length.

ii) If L3 is not zero, then an exception condition is raised: CLI-specific condition —
string length or buffer length.

tnvalid

tnvalid

iii) If an established default SQL-connection is associated with an allocated SQL-connection

associated with E, then an exception condition is raised: connection exception —
tion name in use.

b) Ptherwise:

11) 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 ' ‘' FROM UV )

exception condition is raised: invalid authgrization specification.

See Subclause 5.4, "Names and identifiers')\in ISO/IEC 9075:1992.

3) If UN violates any implementationdefined restrictions on its value, then an
tion condition is raised: invalid authorization specification.

iji) Case:

1) If L3 is not zero, then let AU be the first L3 octets of Authentication.

may be zero.
13) Casp:

a) [If the value.of\SN is 'DEFAULT’, then the default SQL-session is initiated and asso

implementation-defined.

b) [Otherwise, an SQL-session is initiated and associated with the SQL-server identifi¢d

NOTE 13 — An <identifier> may optionally“¢ontain “<introducer><character set ngme>".

connec-

i) If L2 is zero, then let UN be an implementation-defined <authorization identifier>.

2) If UN does not conform to the Format and Syntax Rules of an <identifier>, then an

£l

excep-

2) Otherwise, let AU be an implementation-defined authentication string, whosp length

riated

with the default SQL-server. The method by which the default SQL-server is deternined is

1S

yvSN_The method by which SN is used to determine the appropriate SQI -server
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 14 — The SQL-session context information is defined in Subclause 4.30, "SQL-sessions", in

ISO/IEC 9075:1992.
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15)

16)

17)

18)

6.10 Connect

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 15 — If an SQL-session is not successfully initiated, then the current SQL-connection and
current SQL-session, if any, remain unchanged.

If the SQL-client cannot establish the SQL-connection, then an exception condition is raised:
connection exception — SQL-client unable to establish SQL-connection.

If the SQL-server rejects the establishment of the SQL-connection, then an exception condition
i establishment of S@QL-connection.

NOTE 16 — AU and UN are used by the SQL-server, along with other implementation-dependent values,
to d¢termined whether to accept or reject the establishment of an SQL-session.

The| SQL-server for the subsequent execution of SQL-statements via CLI routinie invocations is
set to the SQL-server identified by SN.

The| SQL-session <authorization identifier> is set to UN.
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6.11 CopyDesc

Function

Copy a CLI descriptor.

Definition

CopyDesc (
SourceDescHandle IN INTEGER,
TargetDescHandle IN INTEGER )

RETURNS SMALLINT

General Rules
1) Case:

a) | If SourceDescHandle does not identify an allocated CLI descriptor area, then an exfeption
condition is raised: CLI-specific condition — invalid handles

b) | Otherwise, let SD be the CLI descriptor area identified;by SourceDescHandle.
2) Cagse:

a) |If TargetDescHandle does not identify an allocated CLI descriptor area, then an exgeption
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'5.3.5, “Deferred parameter check”, are applied to SD as the
DESCRIPTOR AREA.

4) The General Rules of ‘Subclause 5.3.5, “Deferred parameter check”, are applied to 7D as the
DHESCRIPTOR AREA.

5) If TD is an implementation row descriptor, then an exception condition is raised: CLI-$pecific
condition —cannot modify an implementation row descriptor.

6) Let AT(be‘the value of the ALLOC_TYPE field of TD.

7) Thecontents of TD) are replaced by a copy of the contents of SO |
8) The ALLOC_TYPE field of TD is set to AT
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Function
Get server name(s) that the application can connect to, along with description information, if
available.
Definition
DataSoupces—t
EnvironmentHandle IN INTEGER,
Direction IN SMALLINT,
EerverName ouT CHARACTER(L1) ,
Buf ferLengthl IN SMALLINT,
NameLengthl ouT SMALLINT,
bescription ouT CHARACTER (L2) ,
Buf ferLength?2 IN SMALLINT,
NameLength2 ouT SMALLINT )

where I
imum v

string.

Genernal Rules

1

Let

RETURNS SMALLINT

EH be the value of EnvironmentHandle.

1 and L2 are the values of BufferLengthl and BufferLength2, respectively, and havp max-
hlues equal to the implementation-defined maximum length of a variable-length character

2) If EH does not identify an allocated SQL-environment or if it identifies an allocated skgleton

3)

4)
5)
6)

7)

8)

SQI-environment, then an exception condition is raised: CLI-specific condition — inva
hanflle.
Let |E be the allocated SQL-environment identified by EH. The diagnostics area associat

E i§ emptied.

Let

Let

If O is not either'the code value for NEXT or the code value for FIRST in Table 21, “Coq
Fetch orientation”, then an exception condition is raised: CLI-specific condition — inyalid
retrfeval code.

for

Let

might be eligible to connect (where the mechanism used to establish this set is implems

BL1 and BL2 be the values of BufferLengthl and BufferLength2, respectively.

D be the value of Direction.

SNj;8Ng, SNs, etc., be an ordered set of the names of SQL-servers to which the ap

id

ed with

les used

blication

defined).

NOTE 17 — SN, SN2, SNs, etc., are the names that an application program would use in invocations of
Connect, rather than the “actual” names of the SQL-servers.

ntation-

Let Dy, Dy, D3, etc., be strings describing the SQL-servers named by SN7, SN, SN3, etc. (again
provided via an implementation-defined mechanism).
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9) Case:

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) If there ar entries in the set SNi, SNy, SN3, etc., then a completion condition is

ata -and no further rules for this Subclauec are applied.
iil) The General Rules of Subclause 5.3.4, “Character string retrieval”, are applied with
ServerName, SNy, BL1, and NameLengthl as TARGET, VALUE, TARGET OCTET

LENGTH, and RETURNED OCTET LENGTH, respectively.
ifi) The General Rules of Subclause 5.3.4, “Character string retrieval”, are applied-With

Deserintion. D+. BL2. and Namel.ength2 as TAR('FT VAL(]E TARGETOCTE["

~sesiiipuieil, 7, DL, a2 allleLells L ANTILI

LENGTH, and RETURNED OCTET LENGTH, respectively.
b) Otherwise,

i) Let SN, be the ServerName value that was returned on the prévious call to DataSources
on EH.

i) If there is no entry in the set after SNy, then a completion condition is raised: ro data
and no further rules for this subclause are applied.

ifi) The General Rules of Subclause 5.3.4, “Charactér string retrieval”, are applied with
ServerName, SN,,,1, BL1, and NameLengthlyas' TARGET, VALUE, TARGET OCTET
LENGTH, and RETURNED OCTET LENGTH, respectively.

iv) The General Rules of Subclause 5.3.4,4Character string retrieval”, are applied yith
Description, D,,,1, BL2, and NameLéngth2 as TARGET, VALUE, TARGET OCTET
LENGTH, and RETURNED OCTET LENGTH, respectively.
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6.13 DescribeCol

Function

Get column attributes.

Definition

DescribeCol (

where 1]

defined
Generxal Rules

1)
2)

3)

4)

5)
6)

7)
8)
9)

Let

StatementHandle IN INTEGER
ColumnNumber IN SMALLINT,
ColumnName outT CHARACTER (L)
Buf ferLength IN SMALLINT,
NameLength ouT SMALLINT,
DataType ouT SMALLINT,
ColumnSize ouT INTEGER,
DecimalDigits ouT SMALLINT,
Nullable ouT SMALLINT )

RETURNS SMALLINT

maximum length of a variable-length character string.

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

is the value of BufferLength and has a maximum value'équal to the implementatjon-

If there is no prepared or executed statement associated with S, then an exception condjition is
raised: CLI-specific condition — function sequence error.

Let

COUNT for IRD.

If N is zero, then an exception ¢dndition is raised: dynamic SQL error — prepared state
a cyrsor specification.

Let

CN be the value of ColumnNumber.

If ON is less than Yorgreater than N, then an exception condition is raised: dynamic S

—
Let

Let

nvalid descriptor index.
C be the<select list> column described by the item descriptor area of IRD specified
BL be the value of BufferLength.

IRD be the implementation row deScriptor associated with S and let N be the valup of

ment not

RL error

by CN.

I £, i h 4 e h ol I
NIOTOTACIOI Is recrreveda 1Ironr 1niz.

a)

Case:

i) If the data type of C is datetime, then DataType is set to the value of the Code

column

from Table 39, “Concise codes used with datetime data types in SQL/CLI”, corresponding

to the datetime interval code of C.

ii) If the data type of C is interval, then DataType is set to the value of the Code column
from Table 40, “Concise codes used with interval data types in SQL/CLI”, corresponding

to the datetime interval code of C.
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iii) Otherwise, DataType is set to the data type of C.

b) Case:

c)

d)

e)

©ISO/MEC

i) If the data type of C is character string, then ColumnSize is set to the maximum length

in octets of C.

ii) If the data type of C is exact numeric or approximate numeric, then ColumnSize is set

to the maximum length of C in decimal digits.

iii} If the data type of C is datetime or interval, then ColumnSize is set to the length in

)

positions of C.

Case:

precision of C.

seconds precision of C.
v) Otherwise, DecimalDigits is set to an implementation-dependent value.
If C can have the null value, then Nullable is\set to 1; otherwise, Nullable is set to

The name associated with C is retrieved>If C has an implementation-dependent n

OCTET LENGTH, respectively.

i) If the data type of C is exact numeric, then DecimalDigits is setto-the scale of (.

v) If the data type of C is bit string, then ColumnSize is set to the length innbits of C.

ii) If the data type of C is datetime, then DecimalDigits is set o the time fractional seconds

ii) If the data type of C is interval, then DecimalDigits is~set to the interval fractipnal

D.

hme,

then the value retrieved is the implementation-dependent name for C; otherwise, the value
retrieved is the <derived column> name of C. Let V be the value retrieved. The General
Rules of Subclause 5.3.4, “Character string retrieval”, are applied with ColumnNamne, V,
BL, and NameLength as TARGET, VALUE, TARGET OCTET LENGTH, and RETWURNED
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6.14 Disconnect

Function

Terminate an established connection.

Definition

Disconnect (
ConpectionHandl IN INTEGER )
RETURNS SMALLINT

General Rules
1) Cas:

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-connectioh ‘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) Let|LI be a list of the allocated!SQL-statements associated with C. Let L2 be a list of |the
allgcated CLI descriptor areas associated with C.

4) If HC is active, then

Cage:

a) |If any allocated SQL-statement in LI has a deferred parameter number associated with it,
then an-exception condition is raised: CLI-specific condition — function sequence erfor.

b) |Otheérwise, an exception condition is raised: invalid transaction state.

5) For every allocated gQT.—anfpmpnf ASin IL1:

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 18 — Any diagnostic information generated by the invocation is associated with C and not
with AS.

6) For every allocated CLI descriptor area AD in L2:

a) Let DH be the DescriptorHandle that identifies AD.
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b) FreeHandle is implicitly invoked with HandleType indicating DESCRIPTOR HANDLE and
with DH as the value of Handle.

NOTE 19 — Any diagnostic information generated by the invocation is associated with C and not
with AD.

7) Let CC be the current SQL-connection.

8) The SQL-session associated with EC is terminated. EC is terminated, regardless of any excep-
tion conditions that might occur during the disconnection process, and is no longer associated
with C.

9 If ajiy error is detected during the disconnection process, then a completion condition,israised:
warping — disconnect error.

10) If EC and CC were the same SQL-connection, then there is no current SQL-connection|
Othg¢rwise, CC remains the current SQL-connection.
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6.15

EndTran

Function

Terminate an SQL-transaction.

995 (E)

Definition
EndTran (
andleType IN SMALLINT
Handle IN INTEGER,
CompletionType IN SMALLINT )

RETURNS SMALLINT

General Rules

1) Let

2) IfH

3) Ca

a)

b)

c)

HT be the value of HandleType and let H be the value of Handle{

If HT indicates STATEMENT HANDLE, then:

CLI-specific condition — invalid handle.

ii) Otherwise, an exception condition\is'raised: CLI-specific condition — invalid at
identifier.

If HT indicates DESCRIPTOR HANDLE, then:

raised: CLI-specific\condition — invalid handle.

ii) Otherwise, an exception condition is raised: CLI-specific condition — invalid at
identifier.

If HT indicates CONNECTION HANDLE, then:

i) If H-does not identify an allocated SQL-connection, then an exception condition
CLI-specific condition — invalid handle.

Othervaco:
Vi5€e-

T is not one of the code values in Table 13, “Codes used for handle types”, then an gxception
coniition is raised: CLI-specific condition — invalid handle.

i) If H does not identify an allocated SQL-statement, then an exception condition is raised:

tribute

i) If H does not identify-an allocated CLI descriptor area, then an exception condifion is

tribute

s raised:

13
) oIy

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 L
list containing C; otherwise, let LI be an empty list.

1bea
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4)
5)

6)

7)

8)

9)

10)
11)

12)

d) If HT indicates ENVIRONMENT HANDLE, then:

©ISO/MIEC

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
CLI-specific condition — invalid handle.

ii) Otherwise:

Let
IfC

an ¢
IfL

Ift
an
tern

Let
L1.

If af
ther]

Let
For
a)
b)
c)
IfC

a)

1) Let E be the allocated SQL-environment identified by H.

___2) The diagnostics area associated with F is emptied
3) Let L be a list of the allocated SQL-connections associated with E. Let LJ\be

connection that is active.

CT be the value of CompletionType.

T is not one of the code values in Table 14, “Codes used for transaction termination
xception condition is raised: CLI-specific condition — invalid transaction operation {

[ is empty, then no further rules of this Subclause are applied.

e current SQL-transaction is part of an encompassing(transaction that is controlleg
gent other than the SQL-agent, then an exception-¢éndition is raised: invalid trans
ination.

1.2 be a list of the allocated SQL-statements associated with allocated SQL-connecti

L an exception condition is raised: CLI-specific condition — function sequence error.
.3 be a list of the open cursors associated with allocated SQL-statements in L2.
every open cursor OC in-L3:

[ et S be the allocated SQL-statement with which OC is associated.

DC is placed in/the’closed state and its copy of the select source is destroyed.

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

I" indicates COMMIT, then:

f'or every temporary table associated with the current SQL-transaction that specifie

raised:

a list

of the allocated SQL-connections in L that have an associated established SRQL-

, then
ode.

| by
action

bns in

hy of the allocated SQL-statements in.L2 has an associated deferred parameter number,

s the

N_COMMIT DELETE onts:
TNV I T D T T

dt+hat datad-b +k 4+ CONT 4 den.
TPTIUIT I oIrat v as apaatCu— oy uIiCc tUT T eI oIl s aturo

1, the

invocation of EndTran with CT indicating COMMIT is effectively preceded by the execution
of a <delete statement: searched> that specifies DELETE FROM 7T, where T is the <table
name> of that temporary table.

b) The effects specified in the General Rules of Subclause 14.3, "<set constraints mode
statement>", in ISO/IEC 9075:1992, occur as if the statement SET CONSTRAINTS ALL
IMMEDIATE were executed.
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¢) Case:

i) If any constraint is not satisfied, then any changes to SQL-data or schemas that were
made by the current SQL-transaction are canceled and an exception condition is raised:
transaction rollback—integrity constraint violation.

ii) If any other error preventing commitment of the SQL-transaction has occurred, then
any changes to SQL-data or schemas that were made by the current SQL-transaction
are canceled and an exception condition is raised: transaction rollback with an
implementation-defined subclass value.

iii) Otherwise, any changes to SQL-data or schemas that were made by the currént SQL-
transaction are made accessible to all concurrent and subsequent SQL-transactjons.

d) [The current SQL-transaction is terminated.
13) If dT indicates ROLLBACK, then:

a) [Any changes to SQL-data or schemas that were made by the eurrent SQL-transaction are
canceled.

b) |The current SQL-transaction is terminated.
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6.16 Error

Function

Return diagnostic information.

©ISO/MIEC

Definition

Error (
EavirenmentHandte N INFECER
JonnectionHandle IN INTEGER,
3JtatementHandle IN INTEGER,
Jqglstate OUT CHARACTER(S),
NativeError OUT INTEGER,
MessageText OUT CHARACTER(L),
BufferLength IN SMALLINT,
TextLength OUT SMALLINT )
RETURNS SMALLINT

where L|is the value of BufferLength and has a maximum value equal to the implementati

defined
Generpal Rules

2)

3)

4)

b)

c)

d)
Let

aximum length of a variable-length character string.

f StatementHandle identifies an allocated SQL-statement, then let IH be the value

Codes used for handle types”.

LE from Table 13, “Codes-used for handle types”.

f ConnectionHandle is zero and EnvironmentHandle identifies an allocated SQL-
or ENVIRONMENT-HANDLE from Table 13, “Codes used for handle types”.
QOtherwise, an exception condition is raised: CLI-specific condition — invalid handle.

R be the most recently executed CLI routine, other than Error, GetDiagField, or

GetDiagRee, for which IH was passed as a value of an input handle.

NOTE 20 + The GetDiagField, GetDiagRec and Error routines may cause exception or complet;
cond{tions to be raised, but do they not cause status records to be generated.

p1-

of

tatementHandle and let HT be the code value for STATEMENT HANDLE from Table 13,

f StatementHandle is zero and ConnéctionHandle identifies an allocated SQL-connegtion,
hen let TH be the value of ConnectionHandle and let HT be the code value for CONNECTION

nvironment, then let IH be the value of EnvironmentHandle and let HT be the codg value

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.

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:

GetDiagRec (HT, IH, RN, Sqlstate,

96 Call-Level Interface (SQL/CLI)


https://iecnorm.com/api/?name=dd8b2a9aa70f004885166e227015e854

©ISO/IEC ISO/IEC 9075-3:1995 (E)
6.16 Error

NativeError, 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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6.17 ExecDirect

Function

Execute a statement directly.

Definition

ExecDirect (
StatementHandle IN INTEGER
StatementText IN CHARACTER (L) ,
TextLength IN SMALLINT )

RETURNS SMALLINT

where 1 is determined by the value of TextLength and has a maximum value'\equal to thg
implempntation-defined maximum length of a variable-length character string:

General Rules

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

2) If ah open cursor is associated with S, then an exception cendition is raised: invalid cyrsor
statp.

3) Let|TL be the value of TextLength.
4) Cask:
a) [If TL is not negative, then let L be TL.

b) |[If TL indicates NULL TERMINATED, then let L be the number of octets of StatementText
that precede the implementation-defined null character that terminates a C charactdr string.

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

5) Case:

a) [If L is zero, thén)an exception condition is raised: CLI-specific condition — invalid string
length or buffer length.

b) |Otherwise, let P be the first L octets of StatementText.

6) If His’a<preparable dynamic delete statement: positioned> or a <preparable dynamic pipdate
stalemeént: positioned>, then let CN be the cursor name referenced by P. Let C be the gllocated
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.

7) If one or more of the following are true, then an exception condition is raised: syntax error or
access rule violation.

a) P does not conform to the Format, Syntax Rules or Access Rules for a <preparable state-
ment> or P is a <commit statement> or a <rollback statement>.

98 Call-Level Interface (SQL/CLI)


https://iecnorm.com/api/?name=dd8b2a9aa70f004885166e227015e854

©ISO/IEC ISO/MEC 9075-3:1995 (E)
6.17 ExecDirect

NOTE 21 — See Table 11, “SQL-statement character codes for use in a diagnostics area”, for the list
of <preparable statement>s.

b) P contains a <comment>.

¢) P contains a <dynamic parameter specification> in an invalid position as determined by the
rules specified in Subclause 17.6, "<prepare statement>", in ISO/IEC 9075:1992.

8) The data type of any <dynamic parameter specification> contained in P is determined by the
rules specified in Subclause 17.6, "<prepare statement>", in ISO/IEC 9075:1992.

9) Thelfollowing objects associated with S are destroyed:
a) Any prepared statement.
b) HAny cursor.

¢) JAny select source.

If a|cursor associated with S is destroyed, then so are any prepared, statements that reference
that cursor.

10) P is|prepared and executed.
11) Casp:

a) [If P is a <dynamic select statement> or a <dynamic/single row select statement>, then:
i) P becomes the select source associated with S.

i) If there is no cursor name associated with S, then a unique implementation-dependent
name that has the prefix 'SQLCUR’ or the prefix 'SQL_CUR’ becomes the cursor name

associated with S.

ifi) The General Rules of Subclause 5.3.3, “Implicit using clause”, are applied to ' DE$SCRIBE’,
P, and S, as TYPE, SOURCE, and ALLOCATED STATEMENT, respectively.

iv) The General Rules ‘of/Subclause 5.3.2, “Implicit cursor”, are applied to P and S|as
SELECT SOURECE-and ALLOCATED STATEMENT, respectively.

b) |[Otherwise:

i) The General Rules of Subclause 5.3.3, “Implicit using clause”, are applied to ' DESCRIBE’,
P, and‘S, as TYPE, SOURCE, and ALLOCATED STATEMENT, respectively.

ii)  The General Rules of Subclause 5.3.3, “Implicit using clause”, are applied to 'EXECUTE’,
P, and S, as TYPE, SOURCE, and ALLOCATED STATEMENT, respectively.

iii) Case:
1) If Pis a <preparable dynamic delete statement: positioned>, then:
A) Let CR be the cursor referenced by P.

B) All the General Rules in Subclause 17.19, "<preparable dynamic delete state-
ment: positioned>", in ISO/IEC 9075:1992, apply to P.
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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.

2) If Pis a <preparable dynamic update statement: positioned>, then:
A) Let CR be the cursor referenced by P.

B) All the General Rules in Subclause 17.20, "<preparable dynamic update state-
ment: positioned>", in ISO/IEC 9075:1992, apply to P.

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 undérywhich
that current row was established, is implementation-defined.

3) Otherwise, the results of the execution are the same as if the statement wer¢ con-
tained in a <procedure> and executed; these are described in Subclause 12.4,|"Calls
to a <procedure>", in ISO/IEC 9075:1992.

12) Let R be the value of the ROW_COUNT field from the diagnostics aréa associated with §.
13) R becomes the row count associated with S.

14) If P executed successfully, then any executed statement associated with S is destroyed apd P
becomes the executed statement associated with S.
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6.18 Execute

Function

Execute a prepared statement.
Definition

Execute (

StatementHandle 1IN INTEGER )
RETURNS SMALLINT

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

2) If there is no prepared statement associated with S, then an exception condition is raiged:
CLl}specific condition — function sequence error. Otherwise, let P be the statement that was
prepared.

3) If ah open cursor is associated with S, then an exception condition is raised: invalid cyrsor
statp.

4) P i executed.
5) Case:

a) [If P is a <dynamic select statement> or@‘<dynamic single row select statement>, then
the General Rules of Subclause 5.3.2, “Implicit cursor”, are applied to P and S as SELECT
SOURCE and ALLOCATED STATEMENT, respectively.

b) |Otherwise:

i) The General Rules of:Subclause 5.3.3, “Implicit using clause”, are applied to ’'EXECUTE’,
P, and S, as TYPE,,\SOURCE, and ALLOCATED STATEMENT, respectively.

ii) Case:
1) If P is a-<preparable dynamic delete statement: positioned>, then:
A){Let CR be the cursor referenced by P.

B) All the General Rules in Subclause 17.19, "<preparable dynamic delete [state-
ment: positioned>", in ISO/IEC 9075:1992, apply to P.

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.

2) If Pis a <preparable dynamic update statement: positioned>, then:
A) Let CR be the cursor referenced by P.

B) All the General Rules in Subclause 17.20, "<preparable dynamic update state-
ment: positioned>", in ISO/IEC 9075:1992, apply to P.
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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 a <procedure> and executed; these are described in Subclause 12.4, "Calls
to a <procedure>", in ISO/IEC 9075:1992.

6) Let R be the value of the ROW_COUNT field from the diagnostics area associated with S.

7) R becomes the row count associated with S

8) If Plexecuted successfully, then any executed statement associated with S is destroyed-gqnd P
becomes the executed statement associated with S.
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6.19 Fetch

Function

Fetch the next row of a cursor.

Definition

Genernal Rules

4)

5)

6)

7

8)

9)

et |S be the allocated SQL-statement identified by StatementHandle.

StatementHandle IN INTEGER )

RETURNS SMALLINT

If there is no executed statement associated with S, then an exceptién)condition is raised:

CLlI}specific condition — function sequence error.

If tHere is no open cursor associated with S, then an exception(cendition is raised: invali
statp. Otherwise, let CR be the open cursor associated withtS and let T be the table ass

with the open cursor.
Let|ARD be the current application row descriptor for'S and let N be the value of COU]
ARD.

Within the first N item descriptor areas of ARD, refer to a <target specification> whose

d cursor
pciated

NT for

corre-

spopding item descriptor area has a non-zeéro value of DATA_POINTER as a bound target and

refi

Let|IDA be the item descriptor area of ARD corresponding to the i-th bound target and

be

If TIT indicates DEFAULT, then:

a)

b)

c)

to the corresponding <select list> column as a bound column.

e value of TYPE for IDA.

Let IRD be the implementation row descriptor associated with S.

item descriptor-area of IRD corresponding to the i-th bound column.

let TT

Let CT, P, and/SC be the values of TYPE, PRECISION, and SCALE, respectively, fpr the

The data type, precision, and scale of the <target specification> described by IDA ate ef-
fectively set to CT, P, and SC, respectively, for the purposes of this Fetch invocation only.

If T is empty or if the position of CR is on or after the Iast row of T, then:

a)

CR is positioned after the last row of 7.

b) A completion condition is raised: no data, an empty row becomes the fetched row associated
with S, no database values are assigned to bound targets, and no further rules of this

Subclause are applied.

Case:

a)

If the position of CR is before a row NR, then CR is positioned on row NE.
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b) If the position of CR is on a row OR other than the last row, then CR is positioned on the
row immediately after OR. Let NR be the row immediately after OR.

10) NR becomes the current row of CR.
11) Case:

a) If an exception condition is raised during derivation of any <derived column> associated
with NR, then there is no fetched row associated with S, but NR remains the current row of
CR.

b) Otherwise:
) NR becomes the fetched row associated with S.
il) Let SS be the select source associated with S.

iif) The General Rules of Subclause 5.3.3, “Implicit using clause”, are.applied with '"HETCH’,
SS, and S as TYPE, SOURCE and ALLOCATED STATEMENT, respectively.

iy) If an exception condition is raised during the derivation of\any target value, theq the
values of all the bound targets are implementation-dependent and CR remains posi-
tioned on the current row.
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6.20 FetchScroll

Function

Position a cursor on the specified row and retrieve values from that row.

Definition

FetchScroll (
StatementHandle IN INTEGER,
HetchOrientation IN SMALLINT,
HetchOffset IN INTEGER )

Gener

1
2)

3)

4)

5)

6)

7)

8)

9)

10)

I3

Let §

ETURNS SMALLINT

nl Rules
b be the allocated SQL-statement identified by StatementHandle.

If there is no executed statement associated with S, then an exception condition is rais

CLI-

If th
state
with]

If Fe
then|

Let J
Ift

not
orier

Let |

ARD.

With
spon
refe]

Let
be tl

specific condition — function sequence error.

. otherwise, let CR be the open cursor associated with S and let T be the table asso
the open cursor.

tchOrientation is not one of the code values inTable 21, “Codes used for fetch orien
an exception condition is raised: CLI-specifi¢ condition — invalid fetch orientation.

FFO be the value of FetchOrientation.

value of the CURSOR SCROLLABLE attribute of S is NONSCROLLABLE, and F
ndicate NEXT, then an exceptién condition is raised: CLI-specific condition — inval
tation.

ARD be the current appli¢ation row descriptor for S and let N be the value of COUN

in the first N item’descriptor areas of ARD, refer to a <target specification> whose
ding item descriptor area has a non-zero value of DATA_POINTER as a bound targ|
" to the corresponding <select list> column as a bound column.

[DA be-the item descriptor area of ARD corresponding to the i-th bound target and
ne valie of TYPE for IDA.

bd -

bre is no open cursor associated with S, then an exception condition is raised: invalid cursor

riated

tation”,

D does

d fetch

NT for

corre-
et and

let TT

If TTindicates DEFAULT, them

a) Let IRD be the implementation row descriptor associated with S.

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

¢) The data type, precision, and scale of the <target specification> described by IDA are effec-
tively set to CT, P, and SC, respectively, for the purposes of this fetch only.
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11) Case:

a) If FO indicates ABSOLUTE or RELATIVE, then let J be the value of FetchOffset.

b) If FO indicates NEXT or FIRST, then let J be +1.

¢) If FO indicates PRIOR or LAST, then let JJ be —1.

12) Let T; be a table of the same degree as T

Case:

©ISO/IEC

a)

b)

]

c)

d)

1)

ii)

ii)

i)

ii)

ii)

|v)

1)

ii)

13) Let

If FO indicates NEXT or indicates RELATIVE with a positive value of J, then:

If FO indicates PRIOR or indicates RELATIVE Wwith a negative value of J, then:

If FO indicates RELATIVE with a zero value of ¢/, then:

N_be the number of rows in T;. If J is positive, then let K be J. If J is negative, thd

If FO indicates ABSOLUTE, FIRST, or LAST, then let T} contain all rows of T, prederving
their order in 7.

If the table T identified by cursor CR is empty or if the position ¢f CR is on or affter the

last row of T, then let T; be a table of no rows.

If the position of CR is on a row R that is other than the\last row of T, then le
contain all rows of T ordered after row R, preserving their order in 7.

If the position of CR is before a row R, then let T; Contain row R and all rows
ordered after row R, preserving their order in 7%

If the table T identified by cursor CR is‘empty or if the position of CR is on or b
first row of T, then let T; be a table.ofHo rows.

If the position of CR is on a row-R that is other than the first row of T, then le
contain all rows of T ordered before row R, preserving their order in 7.

If the position of CR is before the next row of a row R that is not the last row of
let T; contain row R and,all rows of T ordered before row R, preserving their ord

If the position of CR'is after the last row of T, then let T} contain all rows of 7',
ing their order«sin*7.

If the‘position of CR is on a row of T, then let T} be a table comprising that one

Otherwise, let T; be an empty table.

t T¢

f T

bfore the
t Tt
T, then

erinT.

preserv-

rOw.

n let K

be N + J + 1. If J is zero, then let K be 1.

14) Case:

a)

b)

If K is greater than 0 and not greater than N, then CR is positioned on the K-th row of T}
and the corresponding row of T. That row becomes the current row of CR. Let NR be that
TOW. :

Otherwise, no SQL-data values are assigned and a completion condition is raised: no data.
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Case:
i) If FO indicates RELATIVE with J equal to zero, then the position of CR is unchanged.

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

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

15) Case:

(>

a) |If a completion condition: no data has been raised, then no further rules of thig Subclause
are applied.

b) |If an exception condition is raised during derivation of any <derived column> associated
with NR, then there is no fetched row associated with S, but NR remains the current row of
CR.

¢) |Otherwise:
i) NR becomes the fetched row associated with S.
ii) Let SS be the select source associated with S.

ii) The General Rules of Subclause 5.3.3, “Impli¢it using clause”, are applied with 'FETCH’,
SS, and S as TYPE, SOURCE, and ALLOCATED STATEMENT, respectively.

jv) If an exception condition occurs during the derivation of any target value, then the val-
ues of all the bound targets are implementation-dependent and CR remains positioned
on the current row.

SQL/CLI routines 107


https://iecnorm.com/api/?name=dd8b2a9aa70f004885166e227015e854

ISO/IEC 9075-3:1995 (E)
6.21 FreeConnect

6.21 FreeConnect

Function

Deallocate an SQL-connection.

Definition

FreeConnect (
had a1

N

INTECER )

©ISO/IEC

TTroRrmeRaT

aETURNS SMALLINT

General Rules

1) Let @H 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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6.22 FreeEnv

Function

Deallocate an SQL-environment.
Definition

FreeEnv (

vironmentHandle IN INTEGER )
RETURNS SMALLINT

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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6.23 FreeHandle

Function

Free a resource.

Definition

FreeHandle (
IN SMALLINT

andle IN INTEGER )
ETURNS SMALLINT

General Rules
1) Let|HT be the value of HandleType and let H be the value of Handle.

2) If HT is not one of the code values in Table 13, “Codes used for haindle types”, then an ekception
condlition is raised: CLI-specific condition — invalid handle.

3) Casp:
a) [If HT indicates ENVIRONMENT HANDLE, then:

i) If H does not identify an allocated SQL-environment, then an exception conditign is
raised: CLI-specific condition — invalid<handle.

ji) Let E be the allocated SQL-environimnent identified by H.
ifi) The diagnostics area associatedwith 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) If H does not/identify an allocated SQL-connection, then an exception condition ip raised:
CLI-spegific condition — invalid handle.

ji) Let.Cbe the allocated SQL-connection identified by H.

ot o

ri) 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 5.3.1, “Implicit
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.

viii) 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 the
select source is destroyed.

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

viii) The automatically allocated CLI descriptor areas associated with'S are deallocafed and
all their resources are freed.

x) S is deallocated and all its resources are freed.
d) |If HT indicates DESCRIPTOR HANDLE, then:

i) If H does not identify an allocated CLI descriptor area, then an exception condifion is
raised: CLI-specific condition — invalid handle.

ii) Let D be the allocated CLI descriptor area identified by H.
fii) The diagnostics area associated with-D is emptied.

v) 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 5.3.1, {Implicit
set connection”, are applied to EC as the dormant connection.

vi) The General Rules of Subclause 5.3.5, “Deferred parameter check”, are applied to D as
the DESCRIPTOR AREA.

fii) Let AT be'the value of the ALLOC_TYPE field of D.

viii) If AT indicates AUTOMATIC, then an exception condition is raised: CLI-specifi¢ condi-
tion — invalid use of automatically-allocated descriptor handle.

x)M"Tet LI 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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6.24 FreeStmt

Function

Deallocate an SQL-statement.

Definition

FreeStmt (
Jtatemerrtianctte Fi¥ INPEGER—
dption IN INTEGER )

Generpl Rules

1) Let $H be the value of StatementHandle and let S be the allocated SQL-statement ident

2)
3)

4)

5)

6)

SH.
Let

If OPT is not one of the codes in Table 18, “Codes used for FreeStmt options”, then an e3
condition is raised: CLI-specific condition — invalid attribute identifier.

Let

ARD.

Let

COUNT for APD.

Casg:

a)

b)

c)

d)

RETURNS SMALLINT

DPT be the value of Option.

ARD be the current application row descriptor fér' S and let RC be the value of COU

WPD be the current application parametef’descriptor for S and let PC be the value

If OPT indicates CLOSE CURSOR and there is an open cursor associated with S, th

i) The open cursor assgciated with S is placed in the closed state and its copy of th
source is destroyed.

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

If OPT indicates FREE HANDLE, then FreeHandle is implicitly invoked with Hand
indicatingSTATEMENT HANDLE and with SH as the value of Handle.

f OPT-indicates UNBIND COLUMNS, then for each of the first RC item descriptor
ARD-the value of the DATA_POINTER field is set to zero.

ified by

rception

NT for

of

19

1.

b select

eType

areas of

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.
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6.25 GetConnectAttr

Function

Get the value of an SQL-connection attribute.

Definition

GetConnectAttr (
CorTTeC tTonHard e mmay INPEGERS
Attribute IN INTEGER,
Value ouT ANY,
BufferLength IN INTEGER,
StringLength ouT INTEGER )

RETURNS SMALLINT

NOTE 22 — The BufferLength and StringLength parameters are not used at present.
General Rules

1) Cade:

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-connectiori/identified by ConnectionHandle.
ii) The diagnostics area associated with C is emptied.

2) Let|A be the value of Attribute.

3) If A4 is not one of the code values-in Table 16, “Codes used for connection attributes”, tHen an
excpption condition is raised: CLI-specific condition — invalid attribute identifier.

4) If A indicates POPULATE TPD, then:

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:

i), IOPOPULATE IPD for C is true , then Value is set to 1.

11) 1T FUOFULALL IFD Ior U 1S jalse , then value 1S set 1o U.
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6.26 GetCursorName

Function

Get a cursor name.

Definition

GetCursorName (
Statem wtidandla TN INTEGER ”
CursorName OUT CHARACTER(L),
BufferLength IN SMALLINT,
NameLength OUT SMALLINT )

where 1, is the value of BufferLength and has a maximum value equal to the-implementat

defined

General Rules

1) Let

2) Casp:

a)

b)

NO
ISO

3) Let

4) Thd General Rules of Subclause 5.3.4, “Character string retrieval”, are applied with Cur;

CN

OCYTET LENGTH, respectively.

RETURNS SMALLINT

maximum length of a variable-length character string.

S be the allocated SQL-statement identified by StatementHandle.

[f there is no cursor name associated with S, then’' a'unique implementation-depende)
that has the prefix 'SQLCUR’ or the prefix 'SQL_CUR’ becomes the cursor name ass
with S; let CN be that associated cursor name.

Otherwise, let CN be the cursor name dssociated with S.

['E 23 — CN is an <identifier> and therefore may contain “<introducer><character set namg
TEC 9075:1992, Subclause 5.4, "Names*and identifiers".

BL be the value of BufferLength.

BL, and NameLength as TARGET, VALUE, TARGET OCTET LENGTH, and RET]

on-

nt name
ociated

»

>”. See

orName,
URNED
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6.27

GetData

Function

Retrieve a column value.

©ISO/MIEC

Definition

GetData (
StatementHandl INL INTEGER
[0 lumnNumber IN SMALLINT,
TargetType IN SMALLINT,
TargetValue ouT ANY,
BufferLength IN INTEGER,
btrLen_or_Ind ouT INTEGER )

Generjal Rules

1
2)

3)

4)
5)

6)
7)

8)

9
10)

RETURNS SMALLINT

CLI-

o data,
values,

NT for

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

Cas¢:

a) [f there is no fetched row associated with S, then<n ‘exception condition is raised: {
specific condition — function sequence error.

b) [f the fetched row associated with S is empty,then a completion condition is raised:
largetValue, StringLength, and StrLen_or Ind are set to implementation-dependent
hnd no further rules of this Subclause are applied.

¢) Ptherwise, let FR be the fetched row associated with S.

Let JARD be the current application'row descriptor for S and let N be the value of COU]

ARID.

Let [D be the degree of the table defined by the select source associated with S.

If M is less than zerd, then an exception condition is raised: dynamic SQL error — invglid

desdriptor count.

Let

If CIV isdess than 1 or greater than D, then an exception condition is raised: dynamic S¢

—1i

CN be thédalue of ColumnNumber.

woalid descriptor index.

DL error

If DATA_POINTER is non-zero for at least one of the first N item descriptor areas of ARD, then
let BCN be the column number associated with such an item descriptor area and let HBCN be

the

Let

value of MAX(BCN). Otherwise, let HBCN be zero.

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

If CN is not greater than HBCN, then
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Case:

a) If DATA_POINTER for IDA is not zero, then an exception condition is raised: dynamic SQL

error — invalid descriptor index.

b) If DATA_POINTER for IDA is zero, then it is implementation-defined whether an exception

sceprintar 7

condition is raised: dynamic SQL error — invalid descriptor index.

NOTE 24 — This implementation-defined feature determines whether columns before the highest

bound column can be accessed by GetData.

a) If FCN is greater than zero and CN is not greater than FCN, then it is implementa
defined whether an exception condition is raised: dynamic SQL error ~'invalid desc

NOTE 25 — This implementation-defined feature determines whetheyp GetData can only acq
dolumns in ascending column number order.

b) If FCN is less than zero, then:
) Let AFCN be the absolute value of FCN.
i) Case:

1) IfCN is less than AFCN, then it is implementation-defined whether an exce
condition is raised: dynamic SQL error — invalid descriptor index.
NOTE 26 — This implementation-defined feature determines whether GetData can
access columns in ascending column number order.

2) If CN is greater than AFCN, then let FCN be AFCN.
13) Let I be the value of TargetType,

14) Let HL be the standard programming language of the invoking host program. Let operq
datd type correspondencetable be the data type correspondence table for HL as specifie
Sub¢lause 5.4, “Data type correspondences”. Refer to the two columns of the operative d
corréspondence table as the SQL data type column and the host data type column.

15) If either of théfollowing is true, then an exception condition is raised: CLI-specific cond
invdlid data’ type in application descriptor.

1mber;

fion-
riptor

ess

ption

only

ytive
in
ta type

tion —

a) T indicates neither DEFAULT nor ARD TYPE and is not one of the code values in Trble 23,

used for GetData data types”

b) T is one of the code values in Table 23, “Codes used for GetData data types”, 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.

16) If T does not indicate ARD TYPE, then the data type of the <target specification> described by

IDA is set to T.

17) Let IRD be the implementation row descriptor associated with S.
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18) If the value of TYPE for IDA indicates DEFAULT, then:

a) Let CT, P, and SC be the values of TYPE, PRECISION, and SCALE, respectively, for the
CN-th item descriptor area of IRD.

b) The data type, precision, and scale of the <target specification> described by IDA are set to
CT, P, and S, respectively, for the purposes of this GetData invocation only.

19) If IDA is not valid as specified in Subclause 5.3.8, “Description of CLI item descriptor areas”,
then an exception condition is raised: dynamic SQL error — using clause does not match target
spegifications:

20) Letl T'T be the value of TYPE for IDA.
21) Cage:
a) |If TT indicates CHARACTER, then:

i) Let UT be the code value corresponding to CHARACTER VARYING as specifiefl in
Table 6, “Codes used for implementation data types in CLEY

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

b) |Otherwise, let UT be TT and let CL be zero.
22) Case:
a) | If FCN is less than zero, then

Case:

i) If TT does not indicate CHARACTER, then AFCN becomes the fetched column pumber
associated with the fetched vow 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 fiinction>:
SUBSTRING (DV FROM (FL+1))
b) | Otherwise:
i) Aet'FL be zero.

i)V Let SDT be the effective data type of the CN-th <select list> column as represented by
the values of TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CODE,
DATETIME_INTERVAL_PRECISION, CHARACTER_SET CATALOG, CHARACTER_
SET_SCHEMA, and CHARACTER_SET_NAME in the CN-th item descriptor area of
IRD. Let SV be the value of the <select list> column, with data type SDT.

iii) Let TDT be the effective data type of the CN-th <target specification> as repre-
sented by the type UT, the length value CL, and the values of PRECISION, SCALE,
CHARACTER_SET_CATALOG, CHARACTER_SET_SCHEMA, and CHARACTER_SET_
NAME for IDA.
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24)

25)
26)

27)

CN|
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iv) If the <cast specification>

CAST (SV AS TDT)

violates the Syntax Rules of Subclause 6.10, "<cast specification>", of ISO/IEC
9075:1992, then an exception condition is raised: dynamic SQL error — restricted data
type attribute violation.

v) If the <cast specification>

Cagde:

b)

Let

Ifn
of g

If 1

a)

b)

Case:

£y

violates eneral Rule ~16;
9075:1992, then an exception condition is raised in accordance with the General|Rules of
Subclause 6.10, "<cast specification>", of ISO/IEC 9075:1992.

i) The <cast specification>

is effectively performed, and is the value TV of the CN-th <target specification>

[V is the null value, then

Otherwise, StrLen_or_Ind is set to —1.

OL be the value of BufferLength.

'V is not the null value, then:

StrLen_or_Ind is set.to 0.

i) If TT does not indicate CHARACTER, then TargetValue is set to T'V.

ii) Otherwise:

CAST (SV AS TDT)

CAST (SV AS TDT)

becomes the fetched column number associated with the fetched row associated with S.

If StrLen_or_Ind is a null pointer, then an exception condition is raised: data excepfion —
null value, no indicator parameter.

ull termination is true for the current SQL-environment, then let NB be the length [in octets
null terminator in the character set of the i-th bound target; otherwise let NB be 0

The General Rules of Subclause 5.3.4, “Character string retrieval”, are applied with
™Z O  oxd Q4T oo e Tand oo TA Df"LVI‘ YALLIE _OCTET ILEA

T +17o1 TG
Trargevrvarat v, U ant o ot O 1 asS 17 vt VIO, otttV TH

2)

3)

and RETURNED OCTET LENGTH, respectively.

If FCN is not less than zero, then let DV be TV and let DL be the length of TV in
octets.

Let FL be (FL+ OL — NB).
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4) 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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6.28 GetDescField

Function

Get a field from a CLI descriptor area.

Definition
GetDescField (
scriptorHandle IN INTEGER,

ecordNumber IN SMALLINT,
ieldIdentifier IN SMALLINT,
alue ouT ANY,
ufferLength IN INTEGER,
tringLength ouT INTEGER )

ETURNS SMALLINT

Generpl Rules

1)

2)

3)
4)

5)
6)

)

8)
9)

10)

Let
of COUNT for D.

The [General Rules of Subclause 5.3.5, “Deferred paraméter check”, are applied to D as
DESCRIPTOR AREA.

Let FI be the value of FieldIdentifier.

If F[ is not one of the code values in Table 20*Codes used for descriptor fields”, then an

exception condition is raised: CLI-specific condition — invalid descriptor field identifier.
Let RN be the value of RecordNumber!
If F] indicates neither COUNT nor ALLOC_TYPE, then:

a)
escriptor index.

b) If RN is greater.than N, then a completion condition is raised: no data.

If D|is an implementation row descriptor associated with an allocated SQL-statement S
therp is no prépared or executed statement associated with S, then an exception conditi
rais¢d: CLI-specific condition — associated statement is not prepared.

Let JDA be the item descriptor area of D specified by RN.

be the allocated CLI descriptor area identified by DescriptorHandle and let N be the value

the

f RN is less than 1, theén jan exception condition is raised: dynamic SQL error — inpalid

and
bn is

Information is retrieved from D:

Case:

a) If FI indicates COUNT, then the value retrieved is N.

b) If FI indicates ALLOC_TYPE, then the value retrieved is the allocation type for D.
¢) Otherwise, the value retrieved is the value of the field of IDA identified by FI.

Let V be the value retrieved.
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11) Let BL be the value of BufferLength.
12) Case:

a) If the data type of V is character string, then the General Rules of Subclause 5.3.4,
“Character string retrieval”, are applied with Value, V, BL, and StringLength as TARGET,
VALUE, TARGET OCTET LENGTH, and RETURNED OCTET LENGTH, respectively.

b) Otherwise, Value is set to V.
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6.29 GetDescRec

Function

Get commonly-used fields from a CLI descriptor area.

Definition

GetDescRec (
escriptorHandle IN INTEGER,
RecordNumber IN SMALLINT,
Name ouT CHARACTER (L),
Buf ferLength IN SMALLINT,
NameLength ouT SMALLINT,
Type ouT SMALLINT,
SubType ouT SMALLINT,
Length ouT INTEGER,
Precision ouT SMALLINT,
Scale ouT SMALLINT,
Nullable ouT SMALLINT )

where 1

defined

RETURNS SMALLINT

maximum length of a variable-length character string.

General Rules

1) Let

of QOUNT for D.

2) Thd General Rules of Subclause 5.3.5, Deferred parameter check”, are applied to D as
DESCRIPTOR AREA.

3) Let

4) Case:

a)

b)

5) If[
the
raig

RN be the value of RecordNumber.

descriptor index.

Otherwise, if RN is greater than N, then a completion condition is raised: no data.

re isno. prepared or executed statement associated with S, then an exception condit
ed’ CLI-specific condition — associated statement is not prepared.

| is the value of BufferLength and has a maximum yalué equal to the implementatjon-

D be the allocated CLI descriptor area identified by DescriptorHandle and let N be the value

the

If RN is less than 4, then an exception condition is raised: dynamic SQL error — ipvalid

is an implementation row descriptor associated with an allocated SQL-statement § and

jon is

6) Let ITEM be the <dynamic parameter specification> or <select list> column 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 data type of ITEM.

b) If SubType is not a null pointer, then SubType is set to the datetime data type of ITEM.
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c) If Length is not a null pointer, then Length is set to the length (in octets or positions, as
appropriate) of ITEM.

d) If Precision is not a null pointer, then Precision is set to the precision of ITEM.
e) If Scale is not a null pointer, then Scale is set to the scale of ITEM.
f) If Nullable is not a null pointer, then Nullable is set to the nullable value of ITEM.

g) If Name is not a null pointer, then

Case:

i) If null termination is false for the current SQL-environment and BL is zer0, then no
further rules of this Subclause are applied.

ii) Otherwise:
1) The value retrieved is the name associated with ITEM.
2) Let V be the value retrieved.

3) The General Rules of Subclause 5.3.4, “Character.string retrieval”, are applied with
Name, V, BL, and NameLength as TARGET, VALUE, TARGET OCTET LENGTH,
and RETURNED OCTET LENGTH, respectively.
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6.30 GetDiagField

Function

Get information from a CLI diagnostics area.

Definition
GetDiagField (

Hearrdte®ype N SMALETNT
andle IN INTEGER,
ecordNumber IN SMALLINT,
iagIdentifier IN SMALLINT,
iagInfo ouT ANY,
ufferLength IN SMALLINT,
tringLength ouT SMALLINT )

Gene

1)

Let

ETURNS SMALLINT

al Rules

[HT be the value of HandleType.

2) If HT is not one of the code values in Table 13, “Codes used for handle types”, then an exception

3)

4)

5)

6)

condlition is raised: CLI-specific condition — invalid handle.

Cas

a)

b)

c)

d)

Let

e

If HT indicates STATEMENT HANDLE and Handle does not identify an allocated

If HT indicates DESCRIPTOR HANDLE and Handle does not identify an allocated
descriptor)area, then an exception condition is raised: CLI-specific condition — inv
handle;

DI'be the value of Diagldentifier.

If HT indicates ENVIRONMENT HANDELE and Handle does not identify an allocat¢d SQL-
environment, then an exception condition is raised: CLI-specific condition — invalid handle.

If HT indicates CONNECTIONHANDLE and Handle does not identify an allocated SQL-
connection, then an exception-condition is raised: CLI-specific condition — invalid Randle.

5QL-

statement, then an exception condition is raised: CLI-specific condition — invalid hjandle.

CLI
nlid

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.

Case:

a) If DI indicates MORE, ROW_COUNT, RETURNCODE, NUMBER, DYNAMIC_FUNCTION,

b)

or DYNAMIC_FUNCTION_CODE, then let TYPE be 'HEADER'.
Otherwise, let TYPE be 'STATUS’.
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7) Let RN be the value of RecordNumber.

8) Let R be the most recently executed CLI routine, other than GetDiagRec, GetDiagField, or
Error, for which Handle was passed as the value of an input handle and let N be the number of
status records generated by the execution of R.

NOTE 27 — The GetDiagRec, GetDiagField, and Error routines may cause exception or completion
conditions to be raised, but they do not cause diagnostic information to be generated.

9) If TYPE is 'STATUS’, then:

a)

b) |If RN is greater than N, then a completion condition is raised: no data, and ne¢further rules
of this Subclause are applied.

10) If DI indicates ROW_COUNT and R is neither Execute nor ExecDirect, thémman excepffion
conflition is raised: CLI-specific condition — invalid attribute identifier.

11) If TYPE is 'HEADER’, then header information from the diagnostics'area associated with the
respurce 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 retrigved is a
zero-length string.

ii) Otherwise, the value retrieved is_thé character identifier of the SQL-statement|be-
ing prepared or executed by R.(Table 11, “SQL-statement character codes for use in a
diagnostics area”, specifies the'character identifier of the SQL-statement.

¢) |If DI indicates DYNAMIC_EUNCTION_CODE, then

Case:

i) If no SQL-statement was being prepared or executed by R, then the value retrigved is 0.

i) Otherwise\the value retrieved is the integer identifier of the SQL-statement beilng pre-
pared or-executed by R. Table 10, “SQL-statement integer codes for use in a diagnostics
area”,specifies the integer identifier of the SQL-statement.

d) |If DI indicates RETURNCODE, then the value retrieved is the code indicating the |basic
reésult of the execution of R. Subclause 4.2, “Return codes”, specifies the code values and

Ltheir meanings-

NOTE 28 — 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.

e) If DI indicates ROW_COUNT, the value retrieved is the number of rows affected as the re-
sult of executing a <delete statement: searched>, <insert statement> or <update statement:
searched> as a direct result of the execution of the SQL-statement executed by R. Let S be
the <delete statement: searched>, <insert statement> or <update statement: searched>.
Let T be the table identified by the <table name> directly contained in S.
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iii)

12) If 7[YPE is 'STATUS’, then information from the RN-th status record in the diagnostics

ass
a)

b)

c)

d)

e)

g)
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Case:

i) If S is an <insert statement>, then the value retrieved is the number of rows inserted

into T.

ii) If S is not an <insert statement> and does not contain a <search condition>, then the

value retrieved is the cardinality of T before the execution of S.

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 doeg
directly result in the execution of a <delete statement: searched>, <insert staten
<update statement: searched> is implementation-dependent.

[f DI indicates MORE, then the value retrieved is:

diagnostics area, then Y.

ji) If all the conditions that were raised during execution of R have been stored in
diagnostics area, then 'N’.

ciated with the resource identified by Handle is retrieved.

If DI indicates CONDITION _NUMBER;then the value retrieved is RN.

If DI indicates SQLSTATE, then the'value retrieved is the SQLSTATE value corresy
to the status condition.

native error code corresponding to the status condition.

character string.

NOTE 29 — Ad implementation may provide <space>s or a zero-length string or a charactg
that describes the status condition.

i) If more conditions were raised during execution of R than have been stored in {

If DI indicates NATIVE_CODE, then the value retrieved is the implementation-defined

If.PI indicates MESSAGE_OCTET_LENGTH, then the value retrieved is the length in

Otherwise, let SC be the <search condition> directly contained in S. The value retrieved

hent> or

area

onding

If DI indicates MESSAGE_TEXT, then the value retrieved is an implementation-defined

r string

If DI indicates MESSAGE_LENGTH, then the value retrieved is the length in chargcters of
the character string value of MESSAGE_TEXT corresponding to the status conditio]:.

octets of the character string value of MESSAGE_TEXT corresponding to the status condi-

tion.

If DI indicates CLASS_ORIGIN, then the value retrieved is the identification of the naming
authority that defined the class value of the SQLSTATE value corresponding to the status

condition. That value shall be ’ISO 9075’ if the class value is fully defined in Subclause

22.1, "SQLSTATE", in ISO/IEC 9075:1992, or Subclause 5.3.7, “CLI-specific status codes”,

and shall be an implementation-defined character string other than 'ISO 9075’ for any

implementation-defined class value.
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h) 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 9075:1992, or Subclause 5.3.7, “CLI-specific status
codes”, and shall be an implementation-defined character string other than 'ISO 9075 for
any implementation-defined subclass value.

i) If DI indicates CURSOR_NAME, CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA,
CONSTRAINT NAME, CATALOG_NAME, SCHEMA_NAME, TABLE_NAME, or COLUMN_
NAME, then the values retrieved are:

i) If the value of SQLSTATE corresponds to warning — cursor operation conflict,'then the
value of CURSOR_NAME is the name of the cursor that caused the completion c¢ndition

to be raised.

1) If the value of SQLSTATE corresponds to integrity constraint violatior, transaction
rollback — integrity constraint violation, or triggered data changeyviolation, then

1) The values of CONSTRAINT CATALOG and CONSTRAINT _SCHEMA are the
<catalog name> and the <unqualified schema name> of the <schema name> jof the
schema containing the constraint or assertion. The-value of CONSTRAINT_NAME
is the <qualified identifier> of the constraint or assertion.

2) Case:

A) If the violated integrity constraint is‘a table constraint, then the values|of
CATALOG_NAME, SCHEMA_NAME, and TABLE_NAME are the <catalog
name>, the <unqualified schema name> of the <schema name>, and the gquali-
fied identifier> or <local table(hame>, 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 reierenced
by the assertion has\been modified as a result of executing the SQL-stat¢ment,
then the values of-CATALOG_NAME, SCHEMA_NAME, and TABLE_NAME
are the <catalog name>, the <unqualified schema name> of the <schema [name>,
and the <qualified identifier> or <local table name>, respectively, of the thodified
table.

C) Otherwise, the values of CATALOG_NAME, SCHEMA_NAME, and TABLE_
NAME are <space>s.

3) JIf TABLE_NAME identifies a declared local temporary table, then CATALOG| NAME
is <space>s and SCHEMA_NAME is 'MODULE’.

ili)\Mf the value of SQLSTATE corresponds to syntax error or access rule violation, then:

1) The values of CATALOG_NAME, SCHEMA_NAME, and TABLE_NAME are the
<catalog name>, the <unqualified schema name> of the <schema name> of the
schema that contains the table that caused the syntax error or the access rule
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".
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2) 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.

iv) If the value of SQLSTATE corresponds to invalid cursor state, then the value of
CURSOR_NAME is the name of the cursor that is in the invalid state.

v) If the value of SQLSTATE corresponds to with check option violation, then the values
of CATALOG_NAME, SCHEMA_NAME, and TABLE_NAME are the <catalog name>
and the <unqualified schema name> of the <schema name> of the schema that contains

—the view that caused the violation of the Wil CHECK OPTION, amdthe=zqualified

identifier> of that view, respectively.

vil) If the value of SQLSTATE does not correspond to syntax error or access rule violgtion,
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
current <authorization identifier>, then the value of COLUMN_NAME is replaced
by a zero-length string.

2) If the values of CATALOG_NAME, SCHEMA_NAME;, and TABLE_NAME id¢ntify a
table for which no privileges are granted to the current <authorization identifier>,
then the values of CATALOG_NAME, SCHEMA_NAME, and TABLE_NAME] are
replaced by a zero-length string.

3) If the values of CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and
CONSTRAINT NAME identify a <table constraint> for some table T and if po
privileges for T are granted to thé.current <authorization identifier>, then the val-
ues of CONSTRAINT_CATALQG, CONSTRAINT_SCHEMA, and CONSTRAINT_
NAME are replaced by a zero-length string.

4) If the values of CONSTRAINT_CATALOG, CONSTRAINT_SCHEMA, and
CONSTRAINT NAME-identify an assertion contained in some schema S and if the
owner of S is not'the <authorization identifier> of the current SQL-session, then the
values of CONSTRAINT_CATALOG, CONSTRAINT SCHEMA, and CONSTRAINT_
NAME are replaced by a zero-length string.

j) If DI indicates SERVER_NAME or CONNECTION_NAME, then the values retrieved are

Case:

) 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-sefver
reference, respectively.

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.

iii) If the status condition was caused by the application of the General Rules of
Subclause 5.3.1, “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.
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13)
14)

15)

16)

17)
18)
19)

©ISO/MEC

iv) If the status condition was raised in an SQL-session, then the name of the SQL-server
and the implementation-defined connection name, respectively, associated with the

Let

SQL-session in which the status condition was raised.
v) Otherwise, zero-length strings.

V be the value retrieved.

If the data type of V is not character string, then DiagInfo is set to V and no further rules of
this Subclause are applied.

Let

If AL is not greater than zero, then an exception condition is raised: CLI-specific-condit
inv@lid string length or buffer length.

Let

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

Casg
a)

b)

BL be the value of BufferLength.

L be the length in octets of V.

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

i) IfL is not greater than BL, then the first L octets of DiagInfo are set to V and th
of the remaining octets of DiagInfo are implementation-dependent.

ii) Otherwise, Diaglnfo is set to the first BL octets of V.

Otherwise, let & be the number of octetsdn~a null terminator in the character set of
and let the phrase “implementation-defined null character that terminates a C chay
string” imply & octets, all of whose bits are zero.

i) If L is not greater than (BL=k), then the first (L+k) octets of DiagInfo are set tg
catenated with a single‘implementation-defined null character that terminates 3

dependent.

ii) Otherwise, DiagInfo is set to the first (BL—k) octets of V concatenated with a s
implementéation-defined null character that terminates a C character string.
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GetDiagRec

Function

Get commonly-used information from a CLI diagnostics area.

Definition

GetDiagRec (
HandleTyp IN SMALLINT.,
Handle IN INTEGER,
RecordNumber IN SMALLINT,
Bglstate ouT CHARACTER (5) ,
NativeError ouT INTEGER,
MessageText ouT CHARACTER (L) ,
Buf ferLength IN SMALLINT,
FextLength ouT SMALLINT )

where I} is the value of BufferLength and has a maximum value equal to the implementati

defined

General Rules

1) Let

2) If HT is not one of the code values in Table 13, “Codes used for handle types”, then an e
condition is raised: CLI-specific condition — invalid handle.

3) Casg:

a)

b)

c)

d)

4) Let

RETURNS SMALLINT

maximum length of a variable-length character string.

HT be the value of HandleType.

b
=

If HT indicates ENVIRONMENT HANDLE and Handle does not identify an allocate
environment, then an exception condition is raised: CLI-specific condition — invalid

[f HT indicates CONNECETION HANDLE and Handle does not identify an allocated

[f HT indicates STATEMENT HANDLE and Handle does not identify an allocated §
statementS.then an exception condition is raised: CLI-specific condition — invalid h

kKception

d SQL-
handle.

SQL-

connection, then an exception condition is raised: CLI-specific condition — invalid handle.

5QL-
nndle.

CLI

[f T indicates DESCRIPTOR HANDLE and Handle does not identify an allocated

handle.
RN be the value of RecordNumber.

1lid

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 30 — 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, then an exception condition is raised: invalid condition number.
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7) If RN is greater than N, then a completion condition is raised: no data, and no further rules of
this Subclause are applied.

8) Let BL be the value of BufferLength.

9) Information from the RN-th status record in the diagnostics area associated with the resource
identified by Handle is retrieved.

a)

b)

c)

If Sqlstate is not a null pointer, then Sqlstate is set to the SQLSTATE value corresponding

to the status condition.

1)

1)

[f MessageText is not a null pointer, then

Case:

i i BL—k) octets of V concatenat

If null termination is false for the current SQL-environment and)BL is zero, th
further rules of this Subclause are applied.

Otherwise, an implementation-defined character string isretrieved. Let MT be
implementation-defined character string that is retrieved and let L be the lengt
octets of MT. If BL is not greater than zero, then an‘exception condition is raise
specific condition — invalid string length or buffer length. If TextLength is not
pointer, then TextLength is set to L.

Case:
1) If null termination is false for theC¢urrent SQL-environment, then:

A) If L is not greater than BE, then the first L octets of MessageText are s
V and the values of the'fémaining octets of MessageText are implement
dependent.

B) Otherwise, MessageText is set to the first BL octets of V.

2) Otherwise, let. k~the number of octets in a null terminator in the character
of MessageText and let the phrase “implementation-defined null character 4
terminatés)a C character string” imply % octets, all of whose bits are zero.

A) If\Lis not greater than (BL—k), then the first (L+k) octets of MessageTq
set to V concatenated with a single implementation-defined null charact
terminates a C character string. The values of the remaining character
MessageText are implementation-dependent.

If NativeError is not a null pointer, then NativeError is set to the implementation-defined
native error code corresponding to the status condition.

EN no

the

h in

d: CLI-
h null

et to
htion-

set
hat

xt are
br that
s of

bd with

a single implementation-defined null character that terminates a C character

string.

NOTE 31 — An implementation may provide <space>s or a zero-length string or a character

string that describes the status condition.
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GetEnvAttr

Function

Get the value of an SQL-environment attribute.

Definition
GetEnvAttr (
3 antillandle INL INTEGER
ttribute IN INTEGER,

2)
3)

4)

a)

b)

Let
IfA

exception condition is raised:’CLI-specific condition — invalid attribute identifier.

IfA

Case:

a)

b)

an allocated skeleton SQL-environment, then an excéption condition is raised: CLI-§

i) The diagnostics area associated with E is emptied.

alue ouT ANY,
ufferLength IN INTEGER,
tringLength ouT INTEGER )
ETURNS SMALLINT

f EnvironmentHandle does not identify an allocated SQL-environment or if it ident

bondition — invalid handle.

Dtherwise:

i) Let E be the allocated SQL-environment identified by EnvironmentHandle.

A be the value of Attribute.

is not one of the code valies in Table 15, “Codes used for environment attributes”, t

indicates NULL TERMINATION, then

[f null termination for E is true , then Value is set to 1.

[f null termination for E is false , then Value is set to 0.

ifies
pecific

hen an

SQL/CLI routines 133


https://iecnorm.com/api/?name=dd8b2a9aa70f004885166e227015e854

ISO/MEC 9075-3:1995 (E) ©ISO/IEC
6.33 GetFunctions

6.33 GetFunctions

Function

Determine whether a CLI routine is supported.

Definition

GetFunctions (
ConnectionHandle IN INTEGER
FunctionId IN SMALLINT,
Supported ouT SMALLINT )

RETURNS SMALLINT

Genenal Rules

T

1) Cas

a) [f ConnectionHandle does not identify an allocated SQL-connection, then an exceptjon
condition is raised: CLI-specific condition — invalid handle:

b) POtherwise:

i) Let C be the allocated SQL-connection identified by ConnectionHandle.
i) The diagnostics area associated with C is emptied.

2) Casg:

a) [If there is no established SQL-conne¢tion associated with C, then an exception condjtion is
raised: connection exception — contection does not exist.

b) [Otherwise, let EC be the established SQL-connection associated with C.

3) If HC is not the current SQL-connection, then the General Rules of Subclause 5.3.1, “Implicit
set ponnection”, are applied to EC as the dormant SQL-connection.

4) Let|FI be the value-of Functionld.

5) If F[ identifies a-CLI routine that is supported by the implementation, then Supported |is set
to 1|, otherwise, Supported is set to 0. Table 24, “Codes used to identify SQL/CLI routines”,
spetifies the-eodes used to identify the CLI routines defined in ISO/IEC 9075.
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6.34 GetlInfo

Function

Get information about the implementation.

Definition

GetInfo (
ConnectionHandle IN INTEGER
InfoType IN SMALLINT,
Infovalue ouT ANY,
BufferLength IN INTEGER,
StringLength ouT INTEGER )

Genel

D

2)

3)

4)
5)

6)
7

8)
9)

Cas|

a)

b)

Cas

a)

b)

RETURNS SMALLINT

ral Rules
c.

If ConnectionHandle does not identify an allocated SQL-connection, then an except:
condition is raised: CLI-specific condition — invalid handle.

Otherwise:

i) Let C be the allocated SQL-connection identified by ConnectionHandle.
ii) The diagnostics area associated with(€-is emptied.

e

If there is no established SQL-connection associated with C, then an exception cond|
raised: connection exception.+— tonnection does not exist.

Otherwise, let EC be the established SQL-connection associated with C.

jon

ition is

If HC is not the current'SQL-connection, then the General Rules of Subclause 5.3.1, “Implicit

set
Let

Ifr
thes

connection”, are-applied to EC as the dormant SQL-connection.
IT be the yalue of InfoType.

" is not.one of the codes in Table 25, “Codes and data types for implementation infor
0 an/exeeption condition is raised: CLI-specific condition — invalid information type

Let

mation”,

SShe the SQI -server assaciated with EC

Refer to a component of the SQL-client that is responsible for communicating with one or more
SQL-servers as a driver.

Let

D be the driver responsible for communicating with SS.

Case:

a) If IT indicates MAXIMUM DRIVER CONNECTIONS, then let V be the maximum number
of SQL-connections that may be concurrently established to SS through D. If the maximum

number is not a known fixed number, then let V be 0.
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136

b) If IT indicates MAXIMUM CONCURRENT ACTIVITIES then:

i) Let AS refer to an allocated SQL-statement. AS is said to be currently active if one of
the following is true:

1)
2)

There is an open cursor associated with AS.

There is a deferred parameter number associated with AS.

ii) Let V be the maximum number of SQL-statements that may be currently active for an

established SQI -connection to SS through D. If the maximum number is not a known

fixed number, then let V be 0.

¢) [If IT indicates DBMS NAME, then let V be the implementation-defined character string

that identifies the software supporting the functionality of SS.

d) [If IT indicates DBMS VERSION, then let V be the character string that. identifies the ver-

<first part><period><second part><period><third paxt> [ <fourth part>

where:
<first part> ::= <digit><digit>
<second part> ::= <digit><digit>
<third part> ::= <digit><digit><digit><digit>
<fourth part> ::= <character representation>...

sion number of the software supporting the functionality of SS. Thevalue of the character
string is implementation-defined, but the format of the value is:

e) [If IT indicates MAXIMUM COLUMN NAME LENGTH, MAXIMUM CURSOR NAME

1

2)

3)

LENGTH, or MAXIMUM TABLE NAME-IZENGTH, then:

ii) Case:

i) Let the length of an <identifier>be the number of <delimited identifier part>s if the
identifier is a <delimited identifier> or the sum of the number of <identifier stant>s, the
number of <underscore>s,.and the number of <identifier part>s if the <identifief> is a
<regular identifier>.

If IT indicdtes MAXIMUM COLUMN NAME LENGTH, then let V be the maximum
length in'characters supported by SS for an <identifier> that is a <column njame>.

If ITindicates MAXIMUM CURSOR NAME LENGTH, then let V be the maximum
lenigth in characters supported by SS for an <identifier> that is a <cursor ngme>.

If IT indicates MAXIMUM TABLE NAME LENGTH, then let V be the maximum
length in characters supported by SS for an <identifier> that is the <qualified

4)

5)

-1 —r L PR I |
IUCuicy > U1 a Suavlt 11allic.~.,

If IT indicates MAXIMUM CATALOG NAME LENGTH, then let V be the maximum
length in characters supported by SS for an <identifier> that is a <catalog name>.

If IT indicates MAXIMUM SCHEMA NAME LENGTH, then let V be the maximum
length in characters supported by SS for an <identifier> that is the <unqualified
schema name> of a <schema name>.
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6) If IT indicates MAXIMUM IDENTIFIER LENGTH, then let V be the maximum
length in characters supported by SS for an <identifier>. If SS supports different
maximum lengths for different types of objects, then let V be the minimum of such

maximum lengths.

f) If IT indicates ALTER TABLE, then:

1)

Let V be 0.

ii) If SS supports the <add column definition> clause on the <alter table statement>, then

BLE

V)

g) If IT indicates CATALOG NAME, then;

i)

ii)

h) If IT indicates COLLATING SEQUENCE, then let V be the character string that id¢
the default collation for SS.

add-the-numerie-value-for- ADD COLUMN from Table ‘)R’ ‘“Values for ALTER TA

Tt

with GetInfo” to V.

If SS supports the <drop column definition> clause on the <alter table statemen]
add the numeric value for DROP COLUMN from Table 26, “Values for ‘ALTER I
with GetInfo” to V.

If SS supports the <alter column definition> clause on the <alter-table statemen
add the numeric value for ALTER COLUMN from Table 26, Values for ALTER
with GetInfo” to V.

If SS supports the <add table constraint definition> clatise on the <alter table s\tate-

ment>, then add the numeric value for ADD CONSTRAINT from Table 26, “Val
ALTER TABLE with GetInfo” to V.

>, then
'ABLE

t>, then
FTABLE

es for

If SS supports the <drop table constraint definition> clause on the <alter table state-

ment>, then add the numeric value for DROP CONSTRAINT from Table 26, “Va
ALTER TABLE with GetInfo” to V.

If SS supports <catalog name>g,“then let V be 'Y’.

Otherwise, then let V be 'N%

lues for

entifies

i) If IT indicates CURSOR COMMIT BEHAVIOR, then let V be one of the following values

i)

1)

bo indicate the default treatment that SS has for cursors and prepared statements v
fransaction is\committed:

If SS_closes cursors and deletes prepared statements, then let V be the value f?r

DELETE from Table 27, “Values for CURSOR COMMIT BEHAVIOR with GetIn

'hen a

»

)

CLOSE

1f SS closes cursors and retains prepared statements, then let V be the value for

iii)

from Table 27, “Values for CURSOR COMMIT BEHAVIOR with GetInfo”.

If SS retains both cursors and prepared statements, then let V be the value for
PRESERVE from Table 27, “Values for CURSOR COMMIT BEHAVIOR with GetInfo”.

j) IfIT indicates CURSOR SENSITIVITY, then let V be set as follows to indicate support for
cursor sensitivity at SS:

i) If SS supports the behavior associated with the INSENSITIVE keyword in Clause 13,
"Data manipulation", in ISO/IEC 9075:1992, then let V be the value of INSENSITIVE
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ii)

for the CURSOR SENSITIVITY attribute from Table 22, “Miscellaneous codes used in
CLI”.

If SS does not support the behavior associated with the INSENSITIVE keyword in
Clause 13, "Data manipulation", in ISO/IEC 9075:1992, then let V be the value of
UNSPECIFIED for the CURSOR SENSITIVITY attribute from Table 22, “Miscellaneous
codes used in CLI”.

k) If IT indicates DATA SOURCE NAME, then let V be the name that was used as the
ServerName argument in the Connect routine that established EC.

1) [If IT indicates DATA SOURCE READ ONLY, then:

1)
i)

If the data from SS can be read but not modified, then let V be 'Y".
Otherwise, let V be 'N’.

m) [f IT indicates DEFAULT TRANSACTION ISOLATION, then let V be the appropriate value

n) [If IT indicates DESCRIBE PARAMETER, then:

1)

i)

o) [If IT indicates FETCH DIRECTION, then:

ji)

iii)

i) Let V be 0.

from Table 34, “Values for TRANSACTION ISOLATION OPTION with GetInfo”, to indicate
the default isolation level of SS.

If SS is capable of describing dynamic parameters,then let V be "Y’.
Otherwise, let V be 'N’.

If SS supports the behavior spegified in Subclause 13.3, "<fetch statement>", in [SO/IEC
9075:1992, associated with a <fetch orientation> that specifies ABSOLUTE, then|add the
numeric value for FETCH.ABSOLUTE from Table 28, “Values for FETCH DIRECTION

with GetInfo”, to V.

If SS supports the behavior specified in Subclause 13.3, "<fetch statement>", in J[SO/IEC
9075:1992, associated with a <fetch orientation> that specifies FIRST, then add|the
numeric value~for FETCH FIRST from Table 28, “Values for FETCH DIRECTI with
GetInfo”, ta V-

If SS supports the behavior specified in Subclause 13.3, "<fetch statement>", in [SO/IEC
9075:1992, associated with a <fetch orientation> that specifies LAST, then add the
numeric value for FETCH LAST from Table 28, “Values for FETCH DIRECTION with
GetInfo”, to V.

V)

vi)

IT' S5 supports the behavior specified in Subclause 13.3, "<fetch statement>", in ISO/IEC
9075:1992, associated with a <fetch orientation> that specifies NEXT, then add the
numeric value for FETCH NEXT from Table 28, “Values for FETCH DIRECTION with
GetInfo”, to V.

If SS supports the behavior specified in Subclause 13.3, "<fetch statement>", in ISO/IEC
9075:1992, associated with a <fetch orientation> that specifies PRIOR, then add the
numeric value for FETCH PRIOR from Table 28, “Values for FETCH DIRECTION with
GetInfo”, to V.
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vii) If SS supports the behavior specified in Subclause 13.3, "<fetch statement>", in ISO/IEC
9075:1992, associated with a <fetch orientation> that specifies RELATIVE, then add the
numeric value for FETCH RELATIVE from Table 28, “Values for FETCH DIRECTION
with GetInfo”, to V.

p) If IT indicates GETDATA EXTENSIONS, then V is set as follows to indicate whether the
implementation supports certain extensions to the GetData routine:

i) Let V be 0.

i) If GetData can be called to obtain columns that precede the last bound column, then
add the numeric value for ANY COLUMN from Table 29, “Values for GETDATA
EXTENSIONS with GetInfo”, to V.

ili) If GetData can be called for columns in any order, then add the numerie,value for ANY
ORDER from Table 29, “Values for GETDATA EXTENSIONS with GetInfo”, to V.

NOTE 383 — This also means that a column can be accessed by GetData‘even though previous
calls retrieved all the data for that column.

q) [f IT indicates IDENTIFIER CASE, then let V be one of the following values to indjcate
what SS does when placing a non-delimited identifier ID into the catalog.

i) If SS stores the value of ID in upper case, then set‘V to the value for UPPER from
Table 30, “Values for IDENTIFIER CASE with Getinfo”.

i) If SS stores the value of ID in lower case, then'set V to the value for LOWER from
Table 30, “Values for IDENTIFIER CASE with GetInfo”.

ili) If SS stores the value of ID in mixed ¢dse, then set V to the value for SENSITIVE from
Table 30, “Values for IDENTIFIER €ASE with GetInfo”.

iv) If SS stores the value of ID in mixed case but treats the value as case-insensitive when
used, then set V to the value for MIXED from Table 30, “Values for IDENTIFIER CASE
with GetInfo”.

r) [If IT indicates MAXIMUM COLUMNS IN GROUP BY, then let V be the maximum pumber
of columns that SS supports in a GROUP BY clause. If there is no maximum, then [let V be
0.

s) [If IT indicates MAXIMUM COLUMNS IN ORDER BY, then let V be the maximum pumber
of columns.that SS supports in a ORDER BY clause. If there is no maximum, then [let V be
0.

t) [If IT"indicates MAXIMUM COLUMNS IN SELECT, then let V be the maximum number of
columns that SS supports in a <select list>. If there is no maximum, then let V be (i)

w) If IT indicates MAXIMUM COLUMNS IN TABLE, then let V be the maximum number of
columns that SS supports in a base table. If there is no maximum, then let V be 0.

v) If IT indicates MAXIMUM STATEMENT LENGTH, then let V be the maximum number of
characters that SS supports for an SQL statement. If there is no maximum, then let V be 0.

w) If IT indicates MAXIMUM TABLES IN SELECT, then let V be the maximum number of
table names supported by SS in the FROM clause of a <query specification>. If there is no
maximum, then let V be 0.
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x) If IT indicates MAXIMUM USER NAME LENGTH, then let V be the maximum size in
characters that SS supports for a user identifier. If this value is unknown, then let V be 0.

y) If IT indicates NULL COLLATION, then:

i)

ii)

z) 1

iif)

vifi)

aa)

1f)

'7)

Vi)

If SS sorts null values as greater than all non-null values, then let V be the value of
HIGH from Table 35, “Values for NULL COLLATION with GetInfo”.

It SS sorts null values as less than all non-null values, then let V be the value of LOW
from Table 35, “Values for NULL COLLATION with GetInfo”.

)

1)

[f IT indicates ORDER BY COLUMNS IN SELECT, then:

f IT indicates OUTER JOIN CAPABILITIES, then:

Let V be 0.

If SS supports the behavior for an <outer join type> specified as LEFT,as specified in
Subclause 7.5, "<joined table>", in ISO/IEC 9075:1992, then add the numeric value for
LEFT from Table 31, “Values for OUTER JOIN CAPABILITIES with GetInfo”, to V.

If SS supports the behavior for an <outer join type> specified as RIGHT as specified in
Subclause 7.5, "<joined table>", in ISO/IEC 9075:1992, then add the numeric value for
RIGHT from Table 31, “Values for OUTER JOIN CAPABILITIES with GetInfo”, fo V.

If SS supports the behavior for an <outer join type>‘specified as FULL as specified in
Subclause 7.5, "<joined table>", in ISO/IEC 9075:1992, then add the numeric value for
FULL from Table 31, “Values for OUTER JOIN 'CAPABILITIES with GetInfo”, tq V.

If SS supports nested outer joins, then add the numeric value for NESTED from
Table 31, “Values for OUTER JOIN CAPABILITIES with GetInfo”, to V.

If SS supports join operations whete the order of tables in the ON clause need not be the
same as the order of the tables\within the associated JOIN clause, then add the numeric
value for NOT ORDERED from Table 31, “Values for OUTER JOIN CAPABILITIES

with GetInfo”, to V.

If SS permits an infier table to be the result of a INNER JOIN, then add the np-
meric value for INNER from Table 31, “Values for OUTER JOIN CAPABILITIES with
GetInfo”, to V,

If SS supports any predicate within an ON clause of an OUTER JOIN, then add the
numerie value for ALL COMPARISON OPS from Table 31, “Values for OUTER JOIN
CAPABILITIES with GetInfo”, to V.

J£ QQ pacaiin thaot aoliiana 10 4o f\DnE‘D BY elause-alco-appearin-the-accoes rted

7
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<select list>, then let V be Y.

ii) Otherwise, let V be 'N’.

bb) If IT indicates SCROLL CONCURRENCY, then:

i)

Let V be 0.

ii) If SS supports read-only scrollable cursors, then add the numeric value for READ ONLY

from Table 32, “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

iv)

V)

cc)

dd)

ee) If
)

1ifl)

S allows in non-delimited identifiers. If SS allows no such charaecters, then let V b
mpty string.

Table 32, “Values for SCROLL CONCURRENCY with GetInfo”, to V.

If SS supports scrollable cursors and allows this with optimistic concurrency using row

identifiers or timestamps, add the numeric value for OPT ROWVER from Table
“Values for SCROLL CONCURRENCY with GetInfo”, to V.

32,

If SS supports scrollable cursors and allows this with optimistic concurrency by compar-

ing values, add the numeric value for OPT VALUES from Table 32, “Values for S

)

IT indicates SERVER NAME, then let V be the implementation-defined character
at is the actual name of SS.

IT indicates SPECIAL CHARACTERS, then let V be a character string’that conta

CROLL

string

ins all

e characters other than upper case letters, lower case letters, digits{ and underscoge that

IT indicates TRANSACTION CAPABLE, then:

Let DDL represent the statements <alter domain statement>, <alter table staten
<assertion definition>, <character set definition>},<collation definition>, <domair
inition>, <drop assertion statement>, <drop chavacter set statement>, <drop coll
statement>, <drop domain statement>, <dropischema statement>, <drop table st
ment>, <grant statement>, <revoke statemeént>, <schema definition>, <table defi]
and <translation definition>.

Let DML represent the statements\listed in Table 10, “SQL-statement integer co
use in a diagnostics area”, that are not DDL.

b the

hent>,

) def-
ation
ate-
nition>,

des for

Let V be one of the following values in order to indicate the transaction-related nestric-

tions that SS imposes onn'DDL.

1) If transactions can’ contain both DML and DDL without restriction, then let
value for ALL from Table 33, “Values for TRANSACTION CAPABLE with G¢

2) If transactions can contain only DML and execution of a DDL statement dun

 be the
tInfo”.

ing a

transdgtion causes completion of that transaction before the processing of the¢ DDL

statement, then let V be the value for DDL COMMIT from Table 33, “Values
TRANSACTION CAPABLE with GetInfo”.

3)) If transactions can contain only DML and any DDL statement is ignored, th

for

en

let V be the value for DDL IGNORE from Table 33, “Values for TRANSACT]

ON

CAPABLE with Getlnfo”.

4) If transactions can contain only DML and any DDL results in an error, then
be the value for DML from Table 33, “Values for TRANSACTION CAPABLE
GetInfo”.

let V
with

5) If transactions are not supported at all and each statement is self-committing, then
let V be the value for NONE from Table 33, “Values for TRANSACTION CAPABLE

with GetInfo”.
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ff) If IT indicates TRANSACTION ISOLATION OPTION, then:
i) Let V be 0.

ii) If SS supports the READ UNCOMMITTED isolation level, then add the numeric value
for READ UNCOMMITTED from Table 34, “Values for TRANSACTION ISOLATION

AT AT

OPTION with ueumo to V.

iii) If SS supports the READ COMMITTED isolation level, then add the numeric value for

READ COMMITTED from Table 34, “Values for TRANSACTION ISOLATION OPTION
with GotInfo” to V.

iv) If SS supports the REPEATABLE READ isolation level, then add the numeti¢ value for
REPEATABLE READ from Table 34, “Values for TRANSACTION ISOLATION QPTION
with GetInfo”, to V.

v) If SS supports the SERIALIZABLE isolation level, then add the numeric value|for

SERIALIZABLE from Table 34, “Values for TRANSACTION ISOLATION OPTIOQN with
GetInfo”, to V.

gg) [If IT indicates USER NAME, then let V be the value of CURRENT_USER.
10) Let|BL be the value of BufferLength in octets.
11) Case:

a) [If the data type of V is character string, then:the General Rules of Subclause 5.3.4,
“Character string retrieval”, are applied with)InfoValue, V, BL, and StringLength 3s
TARGET, VALUE, TARGET LENGTH, and RETURNED LENGTH, respectively.

b) |Otherwise, InfoValue is set to V.
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Function
Get the value of an SQL-statement attribute.
Definition
GetStmtAttr (
StatementHandle IN INTEGER
Attribute IN INTEGER,
Yalue ouT ANY,
Buf ferLength IN INTEGER,
btringLength ouT INTEGER )

NOTE 3
Gener

1) Let
2) Let

3) IfA
exce

4) Case¢:

a)

b)

c)

d)

e)

RETURNS SMALLINT

4 — The BufferLength and StringLength parameters are not used at present.
al Rules

S be the allocated SQL-statement identified by StatementHandle.

A be the value of Attribute.

ption condition is raised: CLI-specific condition.— invalid attribute identifier.

b

[f A indicates APD_HANDLE, then Value is set to the handle of the current applicg
parameter descriptor for S.

[f A indicates ARD_HANDLE,«then Value is set to the handle of the current applicaf
Hescriptor for S.

[f A indicates IPD_HANDLE, then Value is set to the handle of the implementation
Ler descriptor associated with S.

[f A indicates IRD“HANDLE, then Value is set to the handle of the implementation
Hescriptor asseciated with S.

[f A indicates CURSOR SCROLLABLE, then

Case?

is not one of the code values in Table 17, “Codes)yused for statement attributes”, then an

tion

ion row

parame-

Trow

i) Tf 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 22,
“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 22, “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:

then
Value is set to the code value for UNSPECIFIED from Table 22, “Miscellangous
codes 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 Table 22, fMiscellaneoyis codes
used in CLI”.

{i) Otherwise, an exception condition is raised: CLI-specific condition — optional fepiture
not implemented.
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6.36 GetTypelnfo

Function

Get information about one or all supported data types.

Definition

GetTypeInfo (
StatementHandle IN INTEGER
DbataType IN SMALLINT )

Generial Rules

D
2)

3)

4)

5)

6)

7)

CREATE [TABLE TYPE_INFO

RETURNS SMALLINT

Let 8 be the allocated SQL-statement identified by StatementHandle.

If an open cursor is associated with S, then an exception conditionis/raised: invalid cufsor

statq.

Let D be the value of DataType.

If D|does not indicate ALL TYPES and is not one of the.¢ode values in Table 36, “Codes psed for
concise data types”, then an exception condition is raised: CLI-specific condition — invalid data

type
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-senver

associated with EC.

Let TYPE_INFO be a table, with adefinition and description as specified below, that conjtains a
row [for each data type supported-by SS. For all supported data types for which more than one
name is supported, it is implementation-defined whether TYPE_INFO contains a single row or

a row for each supported name.

(

TYPE_NAME CHARACTER VARYING(128) NOT NULL
PRIMARY. KEY,

DATA_TYPE SMALLINT NOT NULL,

COLUMN_STIZE INTEGER,

LITERAL_PREFIX CHARACTER VARYING(128),

LITERAL_SUFFIX CHARACTER VARYING(128),

CREATE_PARAMS CHARACTER VARYING(128)
CHARACPRR—SEP—SOI—PEXT-

NULLABLE SMALLINT NOT NULL
CHECK ( NULLABLE IN (0, 1, 2) ),

CASE_SENSITIVE SMALLINT NOT NULL
CHECK ( CASE_SENSITIVE IN (0, 1) ),

SEARCHABLE SMALLINT NOT NULL

CHECK ( SEARCHABLE IN (0, 1, 2, 3) ),
UNSIGNED_ATTRIBUTE SMALLINT
CHECK ( UNSIGNED_ATTRIBUTE IN (O, 1)
OR UNSIGNED_ATTRIBUTE IS NULL),
FIXED_PREC_SCALE SMALLINT NOT NULL
CHECK ( FIXED_PREC_SCALE IN (O, 1),
AUTO_UNIQUE_VALUE SMALLINT NOT NULL
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CHECK ( AUTO_UNIQUE_VALUE IN (O, 1),

LOCAL_TYPE_NAME CHARACTER VARYING(128)
CHARACTER SET SQL_TEXT,

MINIMUM_SCALE INTEGER,

MAXIMUM_SCALE INTEGER,

SQL_DATA_TYPE SMALLINT NOT NULL,

SQL_DATETIME_SUB SMALLINT
CHECK ( SQL_DATETIME_SUB IN (1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13)
OR SQL_DATETIME_SUB IS NULL),
NUM_PREC_RADIX INTEGER,
INTERVAL_PRECISION SMALLINT

8) Thdq description of the table TYPE_INFO is:

a) |The value of TYPE_NAME is the name of the data type. If multiple ndmes are supported
for this data type and TYPE_INFO contains only a single row for this.data type, then it is
implementation-defined which of the names is in TYPE_NAME.

b) |The value of DATA_TYPE is the code value for the data type.as defined in Table 36/ “Codes
used for concise data types”.

¢) |[The value of COLUMN_SIZE is:

i) The null value if the data type has neither a length nor a precision.

ii) The maximum length in characters for a character string data type.

ii) The maximum length in bits for a bit'string data type.

jv) 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 interval
data type.

vi) An implementationsdefined value for an implementation-defined data type that|has a
length or a precision.

d) |The value of LITERAL_PREFIX is the character string that must precede the datal type
value when a &literal> of this data type is specified. The value of LITERAL_PREFIX is the
null value if-no such string is required.

e) |The value 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.
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h) The value of CASE_SENSITIVE is 1 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.

i) Refer to the <comparison predicate>, <between predicate>, <in predicate>, <null predicate>,
<quantified comparison predicate>, and <match predicate> as the basic predicates. If the
data type can be the data type of an operand in the <like predicate>, then let V1 be 1;
otherwise let VI be 0. If the data type can be the data type of a column of a <row value
constructor> immediately contained in a basic predicate, then let V2 be 2; otherwise let V2

e 0. The value of SEARCHABLE 1s (V1 +V2).

j) [The value of UNSIGNED_ATTRIBUTE is

Case:

i) If the data type is unsigned, then 1.

ii) If the data type is signed, then 0.

iii) If a sign is not applicable to the data type, then the null-value.
k) [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.
ii) Otherwise, 0.

1) [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, then 1.

ii) Otherwise, 0.

m) [The value of LOCAL: TYPE_NAME is an implementation-defined localized representation of
the name of the ddta type, intended primarily for display purposes. The value of LOCAL_
TYPE_NAME:-is the null value if a localized representation is not supported.

n) |The valaeyof MINIMUM_SCALE is:

1), The null value if the data type has neither a scale nor a fractional seconds prec]'sion.

iii) The minimum value of the fractional seconds precision for a data type that has a frac-
tional seconds precision.

0) The value of MAXIMUM_SCALE is:
1) 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.
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iii) The maximum value of the fractional seconds precision for a data type that has a
fractional seconds precision.

p) The value of SQL_DATA_TYPE is the code value for the data type as defined in Table 6,
“Codes used for implementation data types in CLI”.

@) The value of SQL_DATETIME_SUB is

Case:

i) If the data type is a datetime type, then the code value for the datetime type as defined
in Table 8, “Codes associated with datetime data types in SQL/CLI”.

ii) If the data type is an interval type, then the code value for the interval type as [defined
in Table 9, “Codes associated with <interval qualifier> in SQL/CLI”.

{ii) 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,then the radix of that prgcision.
ii) Otherwise, the null value.

s) |The value of SQL_INTERVAL_PRECISION is

Case:

i) If the data type is an interval type, then <interval leading field precision>.
ii) Otherwise, the null value.

9) Cagde:

a) |If D indicates ALL TYPES( then let P be the character string

SELECT * FROM TYPEZ INFO

b) |Otherwise, let P®e'the character string

SELECT * FROM TYPE_INFO WHERE DATA_TYPE = D

10) Ex¢cDirect isiimplicitly invoked with S as the value of StatementHandle, P as the valye of
StatementText, and the length of P as the value of TextLength.
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6.37 NumResultCols

Function

Get the number of result columns.

Definition

NumResultCols (
StatementHandle IN INTEGER
CplumnCount ouT SMALLINT )
RETURNS SMALLINT

General Rules
1) Let 9 be the allocated SQL-statement identified by StatementHandle.
2) Case

a) If there is no prepared or executed statement associated with S, then an exception condition
i$ raised: CLI-specific condition — function sequence error.

b) Qtherwise, let D be the implementation row descriptor associated with S and let N be the
vialue of COUNT for D.

3) ColumnCount is set to V.

SQL/CLI routines 149


https://iecnorm.com/api/?name=dd8b2a9aa70f004885166e227015e854

ISO/IEC 9075-3:1995 (E)

6.38 ParamData

6.38

ParamData

Function

Process a deferred parameter value.

©ISO/MEC

Definition

ParamData (
Ptatementiandtie TN INFEGERS
Yalue OUT ANY )

Genernlal Rules

1
2)

3)

4)

5)

6)

7)
8)

9)

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

Cas¢:

a)

b)

Let APD be the current application parameter descriptor for S and let N be the value of
for APD.

For [each item descriptor area for which DEFERRED is true in the first N item descrip
areds of APD, refer to the corresponding <dynamic parameter specification> value as a ¢
pargmeter value.

Let IDA be the DPN-th item descriptor area of APD and let PT and DP be the values of
and|DATA_POINTER, respectively, for IDA.

If there is no parameter value associated with DPN, then

Casg:

a)

b)

RETURNS SMALLINT

[f there is no deferred parameter number associated with.S7)then an exception condi
raised: CLI-specific condition — function sequence error.

Dtherwise, let DPN be the deferred parameter number associated with S.

[f there is a BATA_POINTER value associated with DPN, then an exception conditi
raised: CLI:specific condition — function sequence error.

Dtherwise:

1).¢Value is set to DP.

tion is

COUNT

tor
leferred

TYPE

pn is

ii) DP becomes the DATA_POINTER value associated with DPN.

iii) An exception condition is raised: CLI-specific condition — dynamic parameter value

needed.

Let IPD be the implementation parameter descriptor associated with S.

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

Let V be the parameter value associated with DPN.
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10) Case:

11)

12)

13)

14)

15)

a) If Vis not the null value, then:

1) Case:

1) If PT indicates CHARACTER, then let L be the parameter length associated with

DPN.

2) Otherwise, let L be zero.

i) Let SV be V with effective data type SDT as represented by the length value L
the values of TYPE, PRECISION, and SCALE for IDA.

hnd by

b)

Let

senf
DA%
SCH

If th

Dtherwise, let SV be the null value.

le <cast specification>

CAST (SV AS TDT)

TDT be the effective data type of the DPN-th <dynamic parameter spécification> as| repre-
ed by the values of TYPE, LENGTH, PRECISION, SCALE, DATETIME_INTERVAL| CODE,
'ETIME_INTERVAL_PRECISION, CHARACTER_SET_CATALOG, CHARACTER_SET_
[EMA, and CHARACTER_SET_NAME in the DPN-th item descriptor area of IPD.

violates the Syntax Rules of Subclause 6.10, "<cast specification>", of ISO/IEC 9075:199@, then

an ¢

If th

le <cast specification>

CAST (SV AS TDT)

xception condition is raised: dynamic SQL errof./~restricted data type attribute vio{ation.

violates the General Rules of Subclause-6:10, "<cast specification>", of ISO/IEC 9075:1992, then

an ¢
speq

Let
tion|

NO1

duri

Let
defi
DA

CAST (SV AS TDT)

['E 35 — It is implementation-dependent whether the establishment of TV occurs at this titne or
hg the preceding‘invocation of PutData.

C.

xception condition is raised in accordance with the General Rules of Subclause 6.10] "<cast
ification>", of ISO/IEC 9075:1992.

TV be the value obtained;.with data type TDT, by effectively performing the <cast specifica-

IADT be theeffective data type of the actual DPN-th <dynamic parameter specification>,
hed to be-the data type represented by the values of TYPE, LENGTH, PRECISION, [SCALE,
'ETIME_INTERVAL_CODE, DATETIME_INTERVAL_PRECISION, CHARACTER_SET_

CATAL.OG, CHARACTER_SET_SCHEMA, and CHARACTER_SET_NAME that would auto-
matmﬂyﬁsmr&ﬁﬁ-tﬁmmmmﬂemwﬂui' i =thr1 i 1 for

16) If the <cast specification>

CAST (TV AS ADT)

violates the Syntax Rules of Subclause 6.10, "<cast specification>", of ISO/IEC 9075:1992, then
an exception condition is raised: dynamic SQL error — restricted data type attribute violation.

17) If the <cast specification>

CAST (TV AS ADT)
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violates the General Rules of Subclause 6.10, "<cast specification>", of ISO/IEC 9075:1992, then
an exception condition is raised in accordance with the General Rules of Subclause 6.10, "<cast
specification>", of ISO/IEC 9075:1992.

18) The <cast specification>

CAST (TV AS ADT)

is effectively performed and is the value of the DPN-th dynamic parameter.

19) Let PN be the parameter number associated with a deferred parameter value and let HPN be

the

20) If DIPN is not equal to HPN, then:

a)
b)
c)

d)

21) If DIPN is equal to HPN, then:

a)

b)

value of MAX(PN).

et NPN be the lowest value of PN for which DPN < NPN <= HPN.
Let DP be the value of DATA_POINTER for the NPN-th item descriptor ‘area of AP

INPN becomes the deferred parameter number associated with S-and DP becomes th
POINTER value associated with the deferred parameter number:

An exception condition is raised: CLI-specific condition —dynamic parameter value

IDPN is removed from association with S.

Case:

i) If there is a select source associated with S, then:
1) Let SS be the select source associated with S.

2) If the value of the CHRSOR SCROLLABLE attribute of S is SCROLLABLE,
CT be 'SCROLL}; otherwise, let CT be an empty string.

3) If the value of the CURSOR SENSITIVITY attribute of S is INSENSITIVE,
CS be 'INSENSITIVE’; otherwise, let CS be an empty string.

4) Let CN-be the name of the cursor associated with S and let CR be the follo
<declare cursor>:

DECLARE CN CS CT CURSOR FOR SS

5) A copy of SS is effectively created in which:

DATA_

needed.

then let

then let

ving

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 USER, CURRENT_
USER, SESSION_USER, or SYSTEM_USER is replaced by the value resulting
from evaluation of USER, CURRENT_USER, SESSION_USER, or SYSTEM_
USER, respectively, with all such evaluations effectively done at the same time;
and
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C) Each <datetime value function> generally contained in SS is replaced by the
value resulting from evaluation of that <datetime value function>, with all
evaluations effectively done at the same time.

6) Let T be the table specified by the copy of SS.
7) A table descriptor for T is effectively created.

8) The General Rules of Subclause 13.1, "<declare cursor>", in ISO/IEC 9075:1992, are
applied to CR.

9) Case:

A) If CR specified 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 befqre the
first row of the copy of T.

B) Otherwise, the cursor identified by CN is placed in the open state and it§ posi-
tion is before the first row of T.

i) Otherwise:
1) Let SS be the statement source associated with §.
2) S8 is removed from association with S.
3) Case:
A) If SS is a <preparable dynamic-delete statement: positioned>, then:
I) Let CR be the cursor referenced by SS.

II) All the General Rules in Subclause 17.19, "<preparable dynamic del¢te
statement: positioned>", in ISO/IEC 9075:1992, apply to SS.

III) If the execution of SS deleted the current row of CR, then the effect pn the
fetched row, if any, associated with the allocated SQL-statement undgr which
that eurrent row was established, is implementation-defined.

B) If SS is'a <preparable dynamic update statement: positioned>, then:
D Let CR be the cursor referenced by SS.

II) All the General Rules in Subclause 17.20, "<preparable dynamic update
statement: positioned>", in ISO/IEC 9075:1992, apply to SS.

h i AV 7PN 43 £ OQ oo
H—Hthe-exeeutionof-SSupdatedthecurrentrowof CR then the effecti on the

fetched row, if any, associated with the allocated SQL-statement under which
that current row was established, is implementation-defined.

C) Otherwise, the results of the execution are the same as if the statement were
contained in a <procedure> and executed; these are described in Subclause 12.4,
"Calls to a <procedure>", in ISO/IEC 9075:1992.

¢) Let R be the value of the ROW_COUNT field from the diagnostics area associated with S.

d) R becomes the row count associated with S.
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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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6.39 Prepare

Function

Prepare a statement.

Definition

Prepare (
StatementHandle I INTEGER
StatementText IN CHARACTER(L) ,
TextLength IN SMALLINT )

where 1 is determined by the value of TextLength and has a maximum value\equal to the

RETURNS SMALLINT

implempntation-defined maximum length of a variable-length character string:

General Rules

1)
2)

3)
4)

5)

6)

)

Let

If a

S be the allocated SQL-statement identified by StatementHandle.

statp.

Let

TL be the value of TextLength.

Case:

a)

b)

c)

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

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

Casge:

a)

b)
If K

If L is zero, then) an exception condition is raised: CLI-specific condition — invalid
length or buffer length.

Otherwise, let P be the first L octets of StatementText.

ig’a<preparable dynamic delete statement: positioned> or a <preparable dynamic

sta

h open cursor is associated with S, then an exception condition is raised: invalid cyrsor

If TL indicates NULL TERMINATED, then let L be the number of octets of StatemgntText
that precede the implementation;defined null character that terminates a C charactgr string.

length

string

update

emént: positioned>. then let CN be the cursor name referenced by P. Let C be the dllocated

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:
tnvalid cursor name.

If one or more of the following are true, then an exception condition is raised: syntax error or
access rule violation.

a) P does not conform to the Format, Syntax Rules or Access Rules for a <preparable state-

ment> or P is a <commit statement> or a <rollback statement>.
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NOTE 36 — See Table 11, “SQL-statement character codes for use in a diagnostics area”, for the list
of <preparable statement>s.

b) P contains a <comment>.

¢) P contains a <dynamic parameter specification> in an invalid position as determined by the
rules specified in Subclause 17.6, "<prepare statement>", in ISO/IEC 9075:1992.

8) The data type of any <dynamic parameter specification> contained in P is determined by the
rules specified in Subclause 17.6, "<prepare statement>", in ISO/IEC 9075:1992.

9) The
a)
b)
c)

d)

Ifa
that

10) Pis
11) IfP
a)

b)

12) The
and

13) The
stat]

following objects associated with S are destroyed:
Any prepared statement.

Any cursor.

Any select source.

Any executed statement.

cursor associated with S is destroyed, then so are any prepared statements that ref
cursor.

prepared and the prepared statement is associated with' S.
is a <dynamic select statement> or a <dynamic<single row select statement>, then:
P becomes the select source associated with 5S:

[f there is no cursor name associated with S, then a unique implementation-depende
that has the prefix ‘'SQLCUR’ or the prefix 'SQL_CUR’ becomes the cursor name ass
with S.

General Rules of Subclause 5:8:3, “Implicit using clause”, are applied to 'DESCRIB
S as TYPE, SOURCE, and(ALLOCATED STATEMENT, respectively.

validity of a prepared.statement in an SQL-transaction different from the one in wk
bment was prepared. is implementation-dependent.

erence

ht name
pciated

P,

b

rich the
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6.40 PutData

Function

Provide a deferred parameter value.

Definition

PutData (
StatementHandle N INTECER
Data IN ANY,
StrLen_or_Ind IN  INTEGER )

General Rules

1)
2)

3)

4)
5)
6)

7)

8)

Let

Casp:

a)

b)

If th
CLI

Let
Let

Let

Cas
a)

b)

an |

3
-

.

RETURNS SMALLINT

S be the allocated SQL-statement identified by StatementHandle.

Otherwise, let DPN be the deferred parameter number associated with S.

[APD be the current application parameter descriptor for S.
PT be the value of TYPE for the DPN-th item descriptor area of APD.
IV be the value of StrLen_or-Ind.

If IV is —1;then let V be the null value.
If PT indicates CHARACTER, then:

i1X/Case:

[f there is no deferred parameter number associated with'S, then an exception condjition is
raised: CLI-specific condition — function sequence error.

rere is no DATA_POINTER value associatedcwith DPN, then an exception condition is raised:
Lspecific condition — function sequence error.

ere is a parameter value/associated with DPN and PT does not indicate CHARACTER, then
xception is raised: GLI-specific condition — non-string data cannot be sent in pieces

1)

2)

3)

If IV is not negative, then let L be the number of whole characters in the first IV
octets of V.

If IV indicates NULL TERMINATED, then let L be the number of characters of
Data 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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9)

10)

11)

ii) Case:

©ISO/IEC

1) IfL is not a valid length value for a CHARACTER data type, then an exception
condition is raised: CLI-specific condition — invalid string length or buffer length.

2) Otherwise, let V be the first L characters of Data.

c) Otherwise, let V be the value of Data.

Iftv

dynae

If th
a)

b)

If th

Casg:

a)

b)

is not a valid value of the data type indicated by PT, then an exception condition is
1o a a Lna a e does no ] olo or7 ]

ere is no parameter value associated with DPN, then:

V becomes the parameter value associated with DPN.

jength associated with DPN.

ere is a parameter value associated with DPN, then

[f V is the null value, then:
i) DPN is removed from association with S.
i) Any statement source associated with S is'removed from association with S.

i) An exception condition is raised: CLI-Specific condition — attempt to concatenate
value.

Otherwise:

i) Let PV be the parameter value associated with DPN.
i) Case:

1) If PV is the null value, then:

A) DPN is'removed from association with S.

€)" An exception condition is raised: CLI-specific condition — attempt to con
a null value.

[f V is not the null value and PT indicates CHARACTER, then L becomes the parameter

a null

B)Any statement source associated with S is removed from association with S.

ratenate

27— Otherwise:
A) Let PL be the parameter length associated with DPN.

B) Let NV be the result of the <string value function>

PV || v

C) NV becomes the parameter value associated with DPN and (PL+ L) becomes the

parameter length associated with DPN.
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6.41 RowCount

Function

Get the row count.

Definition
RowCount (
ncHarnaIe N INTEGER
wCount ouT INTEGER )
TURNS SMALLINT

General Rules
1) Let § be the allocated SQL-statement identified by StatementHandle.

2) If thére is no executed statement associated with S, then an exception condition is raisdd:
CLI-$pecific conditon — function sequence error.

3) RowCount is set to the value of the row count associated with.S.
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6.42 SetConnectAttr

Function

Set the value of an SQL-connection attribute.

Definition

SetConnectAttr (
ConnectionHandle IN INTEGER,
pttribute IN INTEGER,
Value IN ANY,
StringLength IN INTEGER )

RETURNS SMALLINT

General Rules
1) Cask:

a) [If ConnectionHandle does not identify an allocated SQL-connection, then an exceptjon
condition is raised: CLI-specific condition — invalid hardle.

b) |Otherwise:

i) Let C be the allocated SQL-connection identified by ConnectionHandle.
ii) The diagnostics area associated with Vis 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 rajsed:
CLJ-specific condition — inpalid attribute identifier.
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6.43 SetCursorName

Function

Set a cursor name.

Definition

SetCursorName (
JratemencHoanare TN INTEGERS
GursorName IN CHARACTER (L) ,
NameLength IN SMALLINT )
RETURNS SMALLINT

where L|is determined by the value of NameLength and has a maximum value equal to the
implemdntation-defined maximum length of a variable-length character string.

Generpl Rules
1) Let § be the allocated SQL-statement identified by StatementHandle.

2) If ai} open cursor is associated with S, then an exception condition is raised: invalid cufsor
statq.

3) Let NL be the value of NameLength.
4) Casg:
a) If NL is not negative, then let L be NL,

b) If NL indicates NULL TERMINATED, then let L be the number of octets of CursorName
that precede the implementation-defined null character that terminates a C character string.

¢) Otherwise, an exception condition is raised: CLI-specific condition — invalid string {ength
r buffer length.

5) Casg¢:

a) IfL is zero, then’an exception condition is raised: CLI-specific condition — invalid §tring
ength or buffer length.

b) Ptherwise, 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 <idenfifier> as specified in the
Syntax Rules of Subclause 5.4, "Names and identifiers", in ISO/IEC 9075:1992, and let TCNL be
the length in characters of TCN.

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.
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8) If CN does not conform to the Format and Syntax Rules of an <identifier>, then an exception
condition is raised: invalid cursor name.

NOTE 37 — An <identifier> may optionally contain “<introducer><character set name>”. See ISO/IEC
9075:1992, Subclause 5.4, "Names and identifiers".

9) Let C be the allocated SQL-connection with which S is associated and let SC be the <search
condition>:

CN LIKE ’'SQL\_CUR%’ ESCAPE '\’ OR CN LIKE ’'SQLCUR%’

If SCis true or if CN is identical to the value of any cursor name associated with an allocated
SQL-statement associated with C, then an exception condition is raised: invalid cursor,name.

10) CNl|becomes the cursor name associated with S.
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6.44 SetDescField

Function

Set a field in a CLI descriptor area.

Definition

SetDescField (
escriptordandte E=a) INPECER-
RecordNumber IN SMALLINT,
FieldIdentifier IN SMALLINT,
Value IN ANY,
BufferLength IN INTEGER )

RETURNS SMALLINT

NOTE 38 — The BufferLength parameter is not used at present.
General Rules

1) Let|D be the allocated CLI descriptor area identified by DescriptorHandle.

2) The| General Rules of Subclause 5.3.5, “Deferred parameter’check”, are applied to D as|the
DE$CRIPTOR AREA.

3) If I}is an implementation row descriptor, then anexception condition is raised: CLI-spgcific
condition — cannot modify an implementation row descriptor.

4) Let|FI be the value of FieldIdentifier.

5) If FY is not one of the code values in Table 20, “Codes used for descriptor fields”, or if it|is one
of the code values in Table 20, “Codes used for descriptor fields”, but does not indicate GOUNT,
TYRE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_INTERVAL_CQDE,
DATETIME_INTERVAL_PRECISION, CHARACTER_SET CATALOG, CHARACTER_SET_
SCHEMA, CHARACTER_SET NAME, OCTET_LENGTH_POINTER, DATA_POINTER/ or
INDICATOR_POINTER, then an exception condition is raised: CLI-specific condition —|invalid
desdriptor field identifier:

6) Let|RN be the value‘of RecordNumber.

7) If FI does not indicate COUNT and RN is less than 1, then an exception condition is raised:
dynppmic SQE error — invalid descriptor index.

8) Let|IDA be the item descriptor area of D specified by RN.

9) Information is set in D:

Case:

a) If FI indicates COUNT, then the count of the number of item descriptor areas is set to the
value of Value.

b) If FI indicates LENGTH_POINTER, then the value of the LENGTH_POINTER field of IDA
is set to the address of Value.
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¢) If FI indicates DATA_POINTER, then the value of the DATA_POINTER field of IDA is set
to the address of Value. If Value is a null pointer, then the address is set to 0.

d) If FI indicates INDICATOR_POINTER, then the value of the INDICATOR_POINTER field
of IDA is set to the address of Value.

e) Otherwise, the value of the field of IDA identified by FI is set to the value of Value.
10) If FI indicates TYPE, LENGTH, OCTET_LENGTH, PRECISION, SCALE, DATETIME_
INTERVAL_CODE, DATETIME_INTERVAL_PRECISON, CHARACTER_SET_CATALOG,
T SCHENMA, or CHARACTER-SET-NAME - then DATA_PORNFERfon IDA is

g - gl

11) If FJ indicates DATA_POINTER, and Value is not a null pointer, and IDA is not consistent
as specified in Subclause 5.3.8, “Description of CLI item descriptor areas”, then_an exception
condition is raised: CLI-specific condition — inconsistent descriptor information.

12) Let [V be the value of Value.

13) If FJ indicates TYPE, then:
a) All the other fields of IDA are set to implementation-dependent values.
b) [Lase:

i) If V indicates CHARACTER or CHARACTER VARYING, then the CHARACTER_SET_
CATALOG, CHARACTER_SET _SCHEMA; .and CHARACTER_SET_NAME field$ 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 théanaximum possible length in characters df the
indicated data type.

ii) If Vindicates BIT or BIT VARYING, then the LENGTH field of IDA is set to th¢ maxi-
mum possible length in bits of the indicated data type.

ifi) If V indicates a <datetime type>, then the PRECISION field of IDA is set to 0.

iv) If V indicates INTERVAL, then the DATETIME_INTERVAL_PRECISION field of IDA is
set to 2.

v) If V indicates NUMERIC or DECIMAL, then the SCALE field of IDA is set to ( and
the PREECISION field of IDA is set to the implementation-defined default value for the
precision of NUMERIC or DECIMAL data types, respectively.

vi) IfV indicates FLOAT, then the PRECISION field of IDA is set to the implementation-
defined default value for the precision of FLOAT data types.

14) If FI indicates DATETIME_INTERVAL_CODE and the TYPE field of IDA indicates a <datetime
type>, then:

a) All the fields of IDA other than DATETIME_INTERVAL_CODE and TYPE are set to
implementation-dependent values.

b) Case:

i) If V indicates DATE, TIME, or TIME WITH TIME ZONE, then the PRECISION field of
IDA is set to 0.
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ii) If V indicates TIMESTAMP or TIMESTAMP WITH TIME ZONE, then the PRECISION
field of IDA is set to 6.

15) If FI indicates DATETIME_INTERVAL_CODE and the TYPE field of IDA indicates INTERVAL,
then the DATETIME_INTERVAL_PRECISION field of IDA is set to 2 and

a) If V indicates DAY TO SECOND, HOUR TO SECOND, MINUTE TO SECOND, or
SECOND, then the PRECISION field of IDA is set to 6.

b) Otherwise, the PRECISION field of IDA is set to 0.

16) If an} exception condition is raised, then the field of IDA indicated by FI is set to an
implementation-dependent value.

17) Restrictions on the differences allowed between corresponding implementation and appli-
catidn descriptors are implementation-defined, except as specified in the General Rules [of
Sub¢lause 5.3.3, “Implicit using clause”, in the General Rules of Subclause 6:27, “GetData”, and
in tHe General Rules of Subclause 6.38, “ParamData”.
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Function

Set commonly-used fields in a CLI descriptor area.
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the

peific

Definition
SetDescRec (
;e_s_e*i_?_ee_ru—wvl') IN INTEGER
RecordNumber IN SMALLINT,
rype IN SMALLINT,
SubType IN SMALLINT,
L ength IN INTEGER,
Precision IN SMALLINT,
Ecale IN SMALLINT,
Data DEF ANY,
StringLength DEF INTEGER,
Tndicator DEF SMALLINT )
RETURNS SMALLINT
General Rules
1) Let|D be the allocated CLI descriptor area identified by DescriptorHandle and let N be the value
of QOUNT for D.
2) The| General Rules of Subclause 5.3.5, “Deferred parameter check”, are applied to D as
DE$CRIPTOR AREA.
3) If I is an implementation row descriptor,ithen an exception condition is raised: CLI-sp
condlition — cannot modify an impleméntation row descriptor.
4) Let|RN be the value of RecordNumber.
5) If is less than 1, then an exception condition is raised: dynamic SQL error — inva
desdriptor index.
6) Let|IDA be the item descriptor area of D specified by RN.
7) Infgrmation is setiin D as follows:

a)
o the“values of Type, Precision, Scale, and SubType, respectively.

b) [Case:

he data type, precision, scale, and datetime data type of the item described by IDA| are set

i) If D is an implementation parameter descriptor, then the length (in characters, bits, or
positions, as appropriate) of the item described by IDA is set to the value of Length.

ii) Otherwise, the length in octets of the item described by IDA is set to the value of Length.

¢) If StringLength is not a null pointer, then the address of the host variable that is to

provide

the length of the item described by IDA, or that is to receive the returned length in octets of

the item described by IDA, is set to the address of StringLength.
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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. If
Data is a null pointer, then the address is set to 0.

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 Indicator.

If Data is not a null pointer IDA is not consistent as specified in Subclause 5.3.8, “Description
of CLI item descriptor areas”, then an exception condition is raised: CLI-specific condition —
inconsistent descriptor information.

IfR

If a3
in t}

COl

Res
cati
Sub
in t

NV is greater than N, then the COUNT field of D is set to RN.

UNT for D is unchanged.

he General Rules of Subclause 6.38, “ParamData”.

1 exception condition is raised, then all fields of IDA for which specific values,were
he invocation of SetDescRec are set to implementation-dependent values and the vajue of

'rictions on the differences allowed between corresponding implementation and appl
bn descriptors are implementation-defined, except as specified in(the General Rule%of
clause 5.3.3, “Implicit using clause”, in the General Rules of Subclause 6.27, “GetDaj
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SetEnvAttr

Function

Set the value of an SQL-environment attribute.

Definition
SetEnvAttr (

EnvironmentHandle IN INTEGER
ttribute IN INTEGER,
alue IN ANY,
tringLength IN INTEGER )

NOTE 39 — The StringLength parameter is not used at present.
General Rules

1) Cas¢:

a)

b) PDtherwise:

2) Ifth

rais
3) Let

4) IfA
exce

5) IfA

Case:

a)

an allocated skeleton SQL-environment, then an exception condition is raised: CLI-s

ETURNS SMALLINT

f EnvironmentHandle does not identify an allocated SQL-environment or if it ident

rondition — invalid handle. -

i) Let E be the allocated SQL-environment identified by EnvironmentHandle.
i) The diagnostics area associated with E is emptied.

lere are any allocated SQL-connections associated with E, then an exception conditi
bd: CLI-specific condition — attribute cannot be set now.

A be the value of Attribute:

is not one of the code values in Table 15, “Codes used for environment attributes”, ]
ption condition igraised: CLI-specific condition — invalid attribute identifier.

indicates NULL TERMINATION, then

b

[f Value indicates TRUE, then null termination for E is set to true .

©ISO/MIEC

ifies
pecific

bn 1S

hen an

b)

f Value indicates FAI QF’ then null termination for E is set to fnlcp

c) Otherwise, an exception condition is raised: CLI-specific condition — invalid attribute value.

168 Call-Level Interface (SQL/CLI)


https://iecnorm.com/api/?name=dd8b2a9aa70f004885166e227015e854

©ISO/IEC ISO/IEC 9075-3:1995 (E)
6.47 SetStmtAttr
6.47 SetStmtAttr
Function
Set the value of an SQL-statement attribute.
Definition '
SetStmtAttr (
StatementHandle IN INTEGER,
Attribute IN INTEGER,
Yalue IN ANY,
$tringLength IN INTEGER )
RETURNS SMALLINT

NOTE 40 — The StringLength parameter is not used at present.

Generpl Rules

D
2)

3)

4)
5)

Let

Let

B be the allocated SQL-statement identified by StatementHandle.

A be the value of Attribute.

If Alis not one of the code values in Table 17, “Codes uséd for statement attributes”, or

is on

conthins A contains “No” in the “May be set” column, then an exception condition is rai
CLI{specific condition — invalid attribute identifier.

Let

Casg:

a)

b)

V be the value of Value.

f A indicates APD_HANDLE, 'then:
i) Case:

is raised: (CLI-specific condition — invalid attribute value.

of ther ALLOC_TYPE field for DA.

1i) Case:

if A

e of the code values in Table 17, “Codes used fof)statement attributes”, but the row that

sed:

1) If V does nottidentify an allocated CLI descriptor area, then an exception condition

2) Otherwise, let DA be the CLI descriptor area identified by V and let AT be the value

1) If AT indicates AUTOMATIC but DA is not the application parameter descriptor

associated with S, then an exception condition is raised: CLI-specific conditt
invalid use of automatically-allocated descriptor handle.

2) Otherwise, DA becomes the current application parameter descriptor for S.
If A indicates ARD_HANDLE, then:

1) Case:

on —

1) If V does not identify an allocated CLI descriptor area, then an exception condition

is raised: CLI-specific condition — invalid attribute value.
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2) Otherwise, let DA be the CLI descriptor area identified by V and let AT be the value
of the ALLOC_TYPE field for DA.

i) Case:

1) If AT indicates AUTOMATIC but DA is not the application row descriptor 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 row descriptor for S.

¢) If A indicates CURSOR SCROLLABLE, then

Case:

Case:

A)

B)

C)

d) [f A indicates CURSOR SENSITIVITY, then

Case:

Case:

i) If the implementation supports scrollable cursors, then

2) Case:

i) If the implemlentation supports cursor sensitivity, then

2) Case:

1) If an open cursor is associated with S, then an exception ¢ondition is raised:| CLI-
specific condition — attribute cannot be set now.

If V indicates NONSCROLLABLE, then the CURSOR SCROLLABLE atfribute
of S is set to NONSCROLLABLE.

If V indicates SCROLLABLE, then the CURSOR SCROLLABLE attributg of S is
set to SCROLLABLE.

Otherwise, an exception condition is raised: CLI-specific condition — inyalid
attribute value.

{i) Otherwise, an exception condition is raised: CLI-specific condition — optional fepiture
not implemented.

1) If“an open cursor is associated with S, then an exception condition is raised:| CLI-
specific condition — attribute cannot be set now.

A)

B)

C)

If V indicates UNSPECIFIED, then the CURSOR SENSITIVITY attribute of S
is set to UNSPECIFIED.

If V indicates INSENSITIVE, then the CURSOR SENSITIVITY attribute of S is
set to INSENSITIVE.

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.
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7 Conformance

7.1 Introduction

This part of ISO/IEC 9075 specifies conforming SQL/CLI routines and conforming SQL/CLI imple-
mentatiofrs:

A conforming SQL/CLI routine shall abide by the BNF Format and associated Syntax Rules;|Access
Rules, De¢finitions, and General Rules specified for <CLI routine>s in this part of ISO/IEC 9075 and
for a stated level of conformance for <preparable statement>s in ISO/IEC 9075:1992:

A conforfning SQL/CLI implementation shall process conforming SQL/CLI routines according to the
associatdd Definitions and General Rules specified for <CLI routine>s in this-part of ISO/IE( 9075,
and for d stated level of conformance for <preparable statement>s in ISO/IEC 9075:1992.

7.2 (dlaims of conformance

Claims of conformance to this part of ISO/IEC 9075 shall state:

1) Whidh level of conformance is claimed for <preparable statement>s. SQL levels of confor-
mange are specified in Subclause 23.2, "Claims of ¢onformance”, of ISO/IEC 9075:1992. |All
aspegts of this part of ISO/IEC 9075 shall be impléemented without regard to the claimed |level of
confqrmance other than:

a) An implementation need not supportsthe automatic population of the Implementatiqn
arameter Descriptor (IPD) unless\that implementation supports Full SQL. An imple-

entation that does not support(the automatic population of the IPD returns a “falsq” value
hen the GetConnectAttr routine is called with POPULATE IPD attribute.

b) implementation need.not support scrollable cursors unless that implementation sppports
termediate SQL. An implementation that does not support scrollable cursors does hot al-
lbw the SetStmtAttr-routine to set the CURSOR SCROLLABLE attribute to SCROLLABLE.

rts Full'SQL. An implementation that does not support insensitive cursors does ngt allow

c) {:—. implementation need not support insensitive cursors unless that implementation| sup-
0
e SetStmtAttr routine to set the CURSOR SENSITIVITY attribute to INSENSITIVE.

2) Whi¢h. of the following standard programming languages are supported for SQL/CLI roytine
invocation (see Subclause 5.2, "<CLI routine> 1mvocation ).

a) Ada

b) C

¢) COBOL
d) Fortran

e) MUMPS
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f) Pascal

g) PL/I

3) The definitions for all elements and actions that this part of ISO/IEC 9075 and the associated
clauses of ISO/IEC 9075:1992 specify as implementation-defined.

7.3 Extensions and options

A confofming implementation may provide support for additional implementation-defined rqutines
or for imhplementation-defined argument values for <CLI routine>s.

An implementation remains conforming even if it provides user options to process conforminjg <CLI
routiney invocations in a nonconforming manner.
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(informative)
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Al ¢

Here is
ment:

The foll

*/

Lyvpedef
fypedef
Lypedef
Lypedef
Lypedef
Lypedef
Lypedef
tyvpedef
typedef
Lvpedef
Lyvpedef

Fypedef

* gpecified here,

finclude "sglcli.h"

unsigned char
long
short
double
float
void *
unsigned
unsigned
unsigned
unsigned
unsigned

char
char
char
char
char

* function return type

SQLSMALLINT

Typical header files

C Header File SQLCLIL.H

* API declaration data types %/

SOLGHAR ;
SOLINTEGER;
SOLSMALLINT;
SQLDOUBLE ;
SQLREAL;
SQLPOINTER;
SQOLDATE ;
SQOLTIME;
SQLTIMESTAMP
SQLDECIMAL;
SQLNUMERIC;

*/
SQLRETURN;

* sqlcli.h Header File for SQL CLI.
* The actual header file must contain at least the information
except that the%comments may vary.

’

a typical SQLCLI.H file. C applications include this file by containing the following

pwing file contains C language function prototypes for the SQL/CLI routines.

state-

/* generic data structures */

typedef
typedef
typedef
typedef

SQOLINTEGER
SQLINTEGER
SOLINTEGER
SQOLINTEGER

SQLHENV ;
SQLHDBC;
SQLHSTMT ;
SQLHDESC;

/*
/*
/*
/*

/* special length/indicator values */

#define SQL_NULL_DATA

#define SQL_DATA_AT_EXEC

/* return values from functions */

environment handle */
connection handle */
statement handle */

descriptor handle */

-1
-2
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#define SQL_SUCCESS 0
#define SQL_SUCCESS_WITH_INFO 1
#define SQL_NEED_DATA 99
#define SQL_NO_DATA 100
#define SQL_ERROR -1
#define SQL_INVALID_HANDLE -2
/* test for SQL_SUCCESS or SQL_SUCCESS_WITH_INFO */
#define SQL_SUCCEEDED(rc) (((rc)&(~1))==0)

/* flags for null-terminated string */

tACL1llle SUL_N1S 3
#define SQL_NTSL -3L
/* maximum message length */

#define SQL_MAXIMUM MESSAGE_LENGTH 512
/* maximum identifier length */

#define SQL_MAXIMUM_ID_LENGTH 18

/* date/time length constants */

/* add p+1 for time and timestamp if precision is nonz&ro */

#define SQL_DATE_LENGTH 10
#define SQL_TIME_LENGTH 8
#define SQL_TIMESTAMP_LENGTH 19
/* handle type identifiers */

#define SQL_HANDLE_ENV 1
#define SQL_HANDLE_DBC 2
#define SQL_HANDLE_STMT 3
#define SQL_HANDLE_DESC 4
/* environment attribute */

#define SQL_ATTR_OUTPUT_NTS 10001
/* connection attribute */

#define SQL_ATTR_AUTO_IPD 10001
/* statement attributes */

#define SQL_ATTR_APP:ROW_DESC 10010
#define SQL_ATTRSAPP_PARAM DESC 10011
#define SQL_ATTR_IMP ROW_DESC 10012
#define SQL_ATTR_IMP_PARAM DESC 10013
#define SQL._ATTR_CURSOR_SCROLLABLE -1
#define SQL. ATTR_CURSOR_SENSITIVITY -2
/* identifiers of fields in the SQL descriptor */
#define SQL_DESC_COUNT 1001
#define SQL_DESC_TYPE 1002
#define SQL_DESC_LENGTH 1003
#define SQL_DESC_OCTET_LENGTH_POINTER 1004
#define SQIL_DESC_PRECISION 1005
#define SQL_DESC_SCALE 1006
#define SQL_DESC_DATETIME_INTERVAL_CODE 1007
#define SQL_DESC_NULLABLE 1008
#define SQL_DESC_INDICATOR_POINTER 1009
#define SQL_DESC_DATA_POINTER 1010
#define SQL_DESC_NAME 1011
#define SQL_DESC_UNNAMED 1012
#define SQL_DESC_OCTET_ LENGTH 1013
#define SQL_DESC_DATETIME_INTERVAL_PRECISION 1014
#define SQL_DESC_COLLATION_CATALOG 1015
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#define SQL_DESC_COLLATION_SCHEMA 1016
#define SQL_DESC_COLLATION_NAME 1017
#define SQL_DESC_CHARACTER_SET_ CATALOG 1018
#define SQL_DESC_CHARACTER_SET_SCHEMA 1019
#define SQL_DESC_CHARACTER_SET_NAME 1020
#define SQL_DESC_PARAMETER_MODE 1021
#define SQI._DESC_PARAMETER_ORDINAIL_POSITION 1022
#define SQL_DESC_PARAMETER_SPECIFIC_CATALOG 1023
#define SQL_DESC_PARAMETER_SPECIFIC_SCHEMA 1024
#define SQL_DESC_PARAMETER_SPECIFIC_NAME 1025
#define SQL_DESC_ALLOC_TYPE 1099
* jdentifiers of fields in the diagnostics area */
$define SQL_DIAG_RETURNCODE 1
#define SQL_DIAG_NUMBER 2
$define SQL_DIAG_ROW_COUNT 3
$define SQL_DIAG_SQLSTATE 4
$define SQL_DIAG_NATIVE 5
#$define SQL_DIAG_MESSAGE_TEXT 6
$define SQL_DIAG_DYNAMIC_FUNCTION 7
$define SQL_DIAG_CLASS_ORIGIN 8
$define SQL_DIAG_SUBCLASS_ORIGIN 9
$define SQL_DIAG_CONNECTION_NAME 10
$define SQL_DIAG_SERVER_NAME 1
$define SQL_DIAG_DYNAMIC_FUNCTION_CODE 12
$define SQL_DIAG_MORE 13
fdefine SQL_DIAG_CONDITION_NUMBER 14
fdefine SQL_DIAG_CONSTRAINT_CATALOG 15
fdefine SQL_DIAG_CONSTRAINT_SCHEMA 16
fdefine SQL_DIAG_CONSTRAINT_NAME 17
fdefine SQL_DIAG_CATALOG_NAME 18
fdefine SQL_DIAG_SCHEMA_NAME 19
tdefine SQL_DIAG_TABLE_NAME 20
tdefine SQL_DIAG_COLUMN_NAME 21
tdefine SQL_DIAG_CURSOR_NAME 22
tdefine SQL_DIAG_MESSAGE_LENGTH 23
tdefine SQL_DIAG_MESSAGE_OCTET_LENGTH 24
* dynamic function codes)returned in diagnostics area*/
tdefine SQL_DIAG_ALTER .DOMAIN 3
tdefine SQL_DIAG_ALTER_TABLE 4
tdefine SQL_DIAG_CALL 7
tdefine SQL_DIAG CREATE_ASSERTION 6
tdefine SQL_DIAG” CREATE_CHARACTER_SET 8
tdefine SQL_DIAG_CREATE_COLLATION 10
tdefine SQLADIAG_CREATE_DOMAIN 23
tdefine SQL_DIAG_CREATE_SCHEMA 64
tdefine \SQL_DIAG_CREATE_TABLE 77
tdefine SQL_DIAG_CREATE_TRANSLATION 79
Fdefine SQL_DIAG_CREATE_VIEW 84
tdefine SQL_DIAG_DELETE_WHERE 19
#define SQL_DIAG_DROP_ASSERTION 24
#define SQL_DIAG_DROP_CHARACTER_SET 25
#define SQL_DIAG_DROP_COLLATION 26
#define SQL_DIAG_DROP_DOMAIN 27
#define SQL_DIAG_DROP_SCHEMA 31
#define SQL_DIAG_DROP_TABLE 32
#define SQL_DIAG_DROP_TRANSLATION 33
#define SQL_DIAG_DROP_VIEW 36
#define SQL_DIAG_DYNAMIC_DELETE_CURSOR 54
#define SQL_DIAG_DYNAMIC_UPDATE_CURSOR 55
#define SQL_DIAG_GRANT 48
#define SQL_DIAG_INSERT 50
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#define SQL_DIAG_REVOKE 59
#define SQL_DIAG_SELECT 41
#define SQL_DIAG_SELECT_CURSOR 85
#define SQL_DIAG_SET_CATALOG 66
#define SQL_DIAG_SET_CONSTRAINT 68
#define SQL_DIAG_SET_NAMES 72
#define SQL_DIAG_SET_SCHEMA 74
#define SQL_DIAG_SET_SESSION_AUTHORIZATION 76
#define SQL_DIAG_SET_TIME_ZONE 71
#define SQL_DIAG_SET_TRANSACTION 75
#define SQL_DIAG_UNKNOWN_STATEMENT 0
#define SQL_DIAG_UPDATE_WHERE 82

©ISO/IEC

/* SQL data type codes */

define SQL_CHAR 1
#define SQL_NUMERIC 2
define SQL_DECIMAL 3
#define SQL_INTEGER 4
#define SQL_SMALLINT 5
#define SQL_FLOAT 6
#define SQL_REAL 7
#define SQL_DOUBLE 8
#define SQL_DATETIME 9
#define SQL_INTERVAL 1 0.
#define SQL_VARCHAR 12
#define SQL_BIT 14
#define SQL_BIT_VARYING 15
/* Concise codes for datetime and interval data types */
#define SQL_TYPE_DATE 91
#define SQL_TYPE_TIME 92
#define SQL_TYPE_TIME_WITH_TIMEZONE 94
#define SQL_TYPE_TIMESTAMP 93
#define SQL_TYPE_TIMESTAMP_WITH_TIMEZONE 95
#define SQL_INTERVAL_DAY 103
#define SQL_INTERVAL_DAY_TO_HOUR 108
#define SQL_INTERVAL_DAY_TOLMINUTE 109
#define SQL_INTERVAL_DAY_/TO- SECOND 110
#define SQL_INTERVAL_HOUR 104
#define SQL_INTERVAL/HOUR_TO_MINUTE 111
#define SQL_INTERVAL_HOUR_TO_SECOND 112
#define SQL_INTERVAL' MINUTE 105
#define SQL_INTPERVAL_MINUTE_TO_SECOND 113
#define SQL_INTERVAL_MONTH 102
#define SQLe INTERVAL_SECOND 106
#define SQLINTERVAL_YEAR 101
#define-SQL_INTERVAL_YEAR_TO_MONTH 107
/¥ GetTypeInfo request for all data types */
#define SQL_ALL_TYPES 0
/* BindCol() and BindParam() default conversion code */
#define SQL_DEFAULT 99
/* GetData code indicating that the application parameter */

/*
#define

descriptor specifies the data type */
SQL_ARD_TYPE -99

/* date/time type subcodes */

#define
#define

SQL_CODE_DATE 1
SQL_CODE_TIME 2
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#define SQL_CODE_TIMESTAMP 3
#define SQL_CODE_TIME_ZONE 4
#define SQL_CODE_TIMESTAMP_ZONE 5

/* interval qualifier codes */

#define SQI_DAY 3
#define SQL_DAY_ TO_HOUR 8
#define SQL_DAY_ TO_MINUTE 9
#define SQL_DAY_TO_SECOND 10
#define SQL_HOUR 4
#define SQL_HOUR_TO_MINUTE 11
i SQT. HOUR_TQ_SECOND 12
define SQL_MINUTE 5
define SQL_MINUTE_TO_SECOND 13
define SQL_MONTH 2
define SQL_SECOND 6
define SQL_YEAR 1
define SQL_YEAR_TO_MONTH 7
* CLI option values */
define SQL_FALSE 0
define SQL_TRUE 1
define SQL_NONSCROLLABLE [0]
define SQL_SCROLLABLE N
* Parameter mode values */
define SQL_PARAM_MODE_IN 1
define SQL_PARAM MODE_OUT 4
define SQL_PARAM MODE_INOUT 2
define SQL_PARAM_MODE_NONE 0
* values of NULLABLE field in descriptor */
define SQL_NO_NULLS 0
define SQL_NULLABLE 1
/ * Values returned by GetTypeInfo for the SEARCHABLE column *
define SQL_PRED_NONE 0
Edefine SQL__PRED_CHAR 1
define SQL_PRED_BASIE 2
/* values of UNNAMED®'field in descriptor */
define SQL_NAMED 0
define SQIL_UNNAMED 1
/* values~of* ALLOC_TYPE field in descriptor */
#define~SQL_DESC_ALLOC_AUTO 1
#define~SQL_DESC_ALLOC_USER 2
/X EndTran() options */
Bdefine SQL_COMMIT Q
#define SQL_ROLLBACK 1
/* FreeStmt () options */
#define SQL_CLOSE 0
#define SQL_DROP 1
#define SQL_UNBIND 2
#define SQL_RESET_PARAMS 3
/* null handles returned by AllocHandle() */
#define SQL_NULL_HENV 0
#define SQL_NULL_HDBC 0
#define SQL_NULL_HSTMT 0
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#define SQL_NULL_HDESC 0
/* GetFunctions values to identify CLI routines
#define SQL_API_SQLALLOCCONNECT 1
#define SQL_API_SQLALLOCENV 2
#define SQL_API_SQLALLOCHANDLE 1001
#define SQL_API_SQLALLOCSTMT 3
#define SQL_API_SQLBINDCOL 4
#define SQL_API_SQLBINDPARAM 1002
#define SQL_API_SQLCANCEL 5
#define SQL_API_SQLCLOSECURSOR 1003
#define SQI APT SQLCOLATTRIBUTE 6
define SQL_API_SQLCONNECT 7
define SQL_API_SQLCOPYDESC 1004
define SQL_API_SQLDATASOURCES 57
define SQL_API_SQLDESCRIBECOL 8
define SQL_API_SQLDISCONNECT 9
define SQL_API_SQLENDTRAN 1005
tdefine SQL_API_SQLERROR 10
define SQL_API_SQLEXECDIRECT 11
define SQL_API_SQLEXECUTE 12
define SQL_API_SQLFETCH 13
define SQL_API_SQLFETCHSCROLL 1021
define SQL_API_SQLFREECONNECT 14
define SQL_API_SQLFREEENV 15
define SQL_API_SQLFREEHANDLE 12006
define SQL_API_SQLFREESTMT 16
define SQL_API_SQLGETCONNECTATTR 1007
define SQL_API_SQLGETCURSORNAME 17
define SQL_API_SQLGETDATA 43
define SQL_API_SQLGETDESCFIELD 1008
define SQL_API_SQLGETDESCREC 1009
define SQL_API_SQLGETDIAGFIELD 1010
define SQL_API_SQLGETDIAGREC 1011
define SQL_API_SQLGETENVATTR 1012
define SQL_API_SQLGETFUNCTIONS 44
define SQL_API_SQLGETINFO 45
define SQL_API_SQLGETSTMTATTR 1014
tdefine SQL_API_SQLGETTYPEINFO 47
fdefine SQL_API_SQLNUMRESULTCOLS 18
fdefine SQL_API_SQLPARAMDATA 48
tdefine SQL_API_SQLPREPARE 19
fdefine SQL_API_-SQLPUTDATA 49
#define SQL_API\SQLROWCOUNT 20
define SQL_API SQLSETCONNECTATTR 1016
define SQL.API_SQLSETCURSORNAME 21
define SQL-API_SQLSETDESCFIELD 1017
define| SQL_API_SQLSETDESCREC 1018
defirfie® SQL_API_SQLSETENVATTR 1019
define SQL_API_SQLSETSTMTATTR 1020
/* Information requested by GetInfo =~/
#define SQL_MAXIMUM_DRIVER_CONNECTIONS 0
#define SQL_MAXIMUM CONCURRENT_ACTIVITIES 1
#define SQL_DATA_SOURCE_NAME 2
#define SQL_FETCH_DIRECTION 8
#define SQL_SERVER_NAME 13
#define SQL_DBMS_NAME 17
#define SQL_DBMS_VERSION 18
#define SQL_CURSOR_COMMIT_ BEHAVIOR 23
#define SQL_DATA_SOURCE_READ_ONLY 25
#define SQL_DEFAULT_TRANSACTION_ISOLATION 26
#define SQL_IDENTIFIER_CASE 28
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