INTERNATIONAL ISO/IEC
STANDARD 9075-3

Sixth edition
2023-06

Information technology —
Database languages SQL —

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

Reference number
ISO/IEC 9075-3:2023(E)

© ISO/IEC 2023



ISO/IEC 9075-3:2023(E)

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2023

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © ISO/IEC 2023 - All rights reserved



ISO/IEC 9075-3:2023(E)

Contents Page
FOTEWOTA. . ..t ix
INtrOdUCHION. . . o e xi
1 . Y o0 1 o -3 1
2 Normative IreferenCes. ... ...oviviiiiiirrtrtrrrrrrrrrsrrrrrrrrrrrrrrrsrrrerrrrrrrrsssnnns 2
3 Termsand definitions..........ouuiiiiiiiiiiiiiii ittt it i it e 3
I 6 ) 1 o< 1 ] 4
4.1 Notations and CONVENTIONS. . . . . .. ottt et e e et et 4
4.1.1 N OBt OIS, . o et e 4
4.1.2 Specification of routine definitions. . ....... ... .. i e e 4
4.2 Introduction to SQL/CLL . . . ...t e e 4
4.3 RetUIN COAES. . .ottt e et e e e 8
4.4 Diagnostics areas in SQL/CLL . . . ..ottt 9
441 Introduction to diagnostics areas in SQL/CLL . . ... .ottt 9
4.4.2 Setting of ROW_NUMBER and COLUMN_NUMBER fields. .. ........... ... . oot 12
4.5 Miscellaneous characteristics. . .. ... ...t e e e 12
45.1 Handles. . ... 12
4.5.2 Null-terminated STrings. .. ... .. ..ot e 12
4.5.3 NUIl POINtersS. . . oot e 13
4.5.4 Environment attributes. . ... ... .. e 13
4.5.5 Connection attribULes. . . . . ..ot e 13
4.5.6 Statement attributes. . ... ... o e 14
4.5.7 CLI deSCriptor @r@as. . .« o v ottt st e et e et e e et e e e e e e 14
4.5.8 Obtaining diagnostics during multi-row fetch. . .. ... ... ... .. 15
4.6 SQL-invoKked routines. . . .. .. ot e 16
4.6.1 Result sets returned by SQL-invoked procedures. ... ...t 16
4.7 CUL SO S, .« ottt it ettt e e e e e e e e 16
4.7.1 General description Of CUISOTS. . . .ottt e ettt ettt e et e e 16
4.8 Client-server Operation. .. .. ... ... ..ottt et e 16
5 Lexical elements. . .......coiiuuueiiiiiiiiiii ittt i 17
5.1 <TOKEN> and <SEPATatOr™. . .o\ttt ettt et e e e e e 17
6  Call-Level Interface specifications. ...........cccciiiiiiiiiiiiiiiiieeeennnnnnnnnnnnns 18
6.1 SCLI rOUbINe>. . .ot e 18
6.2 <CLI routine> INVOCAtION. . . . .\ttt et ettt 26
6.3 Implicit Set CONNECLION. . . . oottt e e e e e 29
6.4 Preparing a statement. . .. ... ... 30
6.5 Executing a statement. . ... ... o 33
6.6 Implicit CLI prepared CUISOT. . . .o vttt et e ettt et e et e e ettt ettt 35
6.7 Implicit CLI procedural result cursor. .. ... ... . e e 37

© ISO/IEC 2023 - All rights reserved iii



ISO/IEC 9075-3:2023(E)

6.8

6.9

6.10
6.11
6.12
6.13
6.14
6.15
6.16
6.17
6.18
6.19

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10
7.11
7.12
7.13
7.14
7.15
7.16
7.17
7.18
7.19
7.20
7.21
7.22
7.23
7.24
7.25
7.26
7.27
7.28
7.29
7.30
7.31
7.32
7.33
7.34

iv

Initial CLI CUTISOT. . . oot e e et et 38
Implicit DESCRIBE USING clause. . . . .. ..ot e et n s 39
Implicit EXECUTE USING and OPEN USING clauses. . ......ouuiiriii i i 45
Implicit CALL USING clause. . . ... oot e e e e et 51
FetChing @ TOWSet. . . ..ot e e e e e 56
Implicit FETCH USING ClausSe. . . . oottt ittt e ettt ettt e et ettt 60
Character string retrieval. . . . ... ... 66
Binary string retrieval. . .. ... .. . 68
Deferred parameter check. . ... ... o e 70
Description of CLI item deSCriptor areas. . . .. ... vuu vttt et ettt 71
Other tables associated with CLL . . .. ..o o e e 82
SQL/CLI data type COrTeSPONAEIICES. . . .« . ot e ittt ettt e et e e e e e ettt 106
SQL/CLI rOUtINeS. « « v v i in v tennsssssennnnsssssssnnssssssssnsssssssssnnssssssssnnsssns 116
Introduction to SQL/CLI routines. . . . ... ou ittt e 116
YV U Yo{ 003 0 o U= o1 of (5 116
ALLOCE NV (. o ettt e e e e e 117
AllocHandle (). . .. oot 118
W0 (o 7o) ' Lol () 122
BINACOl (). « vt ettt e 123
BindParameter(]. . . ..o vt 125
[OF: 1 4 o7 I () 1R 129
00 1 1Y =T 081 1 Yo ) o 15 131
COLALEITDULE (). « o v v vttt et e e 132
ColumnPrivileges (). - .« oot e 134
0707 L1 0503/ 1=] (S 140
000} 4D o U<t f () 1 149
000 0172 3751 of () S 153
1= Ur= Y 0 0o of 1] (P 154
DESCIIDECOL (). o v vttt e 156
|0 €Y1 o0 1= o1 of () 158
00 o o 1 o= 2 X (S 160
070 o ) o () 164
5 ol D)yt f () 166
5ot 8 =1 (P 167
FetCh (. . oot e 168
FetchScroll(). . ..ot s 169
ForeignKeys (). . . o v ottt e 170
Fre@Conmect(). . o v ottt et e e 182
Fre@E NV ). . oot 183
FreeHandle (). . ..o oot e 184
30 =TS oo Uil (S 187
O 010 o3 0 =Tt o2 Ut o () 189
LTy 010 1) of A\ Vo o L () 191
GEtDAtA(] « v v v et et 192
GetDesCField (). . .o v ot 198
GEEDESCREC ).+ v vttt ettt e e e 200
GetDiagField (). . . oo et 202

© ISO/IEC 2023 - All rights reserved



ISO/IEC 9075-3:2023(E)

7.35 GetDIagREC ).« - vt i v e e 211
7.36 L1 25 4 102\t of () 213
7.37 GetFeaturelnfo(). . ... oo vt 215
7.38 GEtFUNCEIONS (). - o v vttt e 218
7.39 GEEIN O (e v v vttt e e e 219
7.40 GetLength(). . . oot 223
7.41 GetParambData(). . . ..o s 225
7.42 GEtPOSIEION ().« v v v ittt et e e e 231
7.43 GetSessionINfo(). . ..o oot 233
7.44 Gt St AL (). o v ettt et e e 235
7.45 GetSUD SN G (). . o vttt e 238
7.46 GetTYPeIN O (). - o o ittt e 240
7.47 MOTERESUILS (). . oot e 244
7.48 NeXERESUIL(). . oot e 245
7.49 NUMRESUILCOIS (). -+ v v vttt e e e 246
7.50 ParambDatal). . ..ot 247
7.51 =3 0 1= o= (S 252
7.52 PrimaryKeys (). - . oo ottt 253
7.53 PUEDAtA(] - o e et 258
7.54 ROWECOUNE ().« o v et ettt et e e e e e e e 261
7.55 SEtCONNECEALEI ().« v v vt ettt et et e e e 262
7.56 SEtCUISOINAME (). - o v ettt ettt et e e e e e e e e e 264
7.57 SetDESCEIEIA (). - v vttt e e e e 266
7.58 SEEDESCREC ) -+ v vttt 271
7.59 R 28 1722 ot o (S 273
7.60 RYT N ¢ L2\ o f (S 275
7.61 SPecialColumnS (). . o v vttt e e 279
7.62 SEATET AN ()« v v ettt et e e 286
7.63 TablePrivileges (). .« . oottt et 288
7.64 1 0] T TS 293
8 Additional data manipulationrules..........coiiii ittt i i e e 300
8.1 Effect of Opening @ CUISOT. . . ..ottt e e et 300
9 Dynamic SQL......oiuiiii ittt i i i 301
9.1 <preparable dynamic CUISOT NAME>. . . . . ..ottt ettt et et e ettt 301
I T 7 1 0 T 302
10.1 SQ LS T AT E. . ot 302
I T 01 1§ 1) 3 10T 305
11.1 Claims of conformance to SQL/CLL . .. ...ttt e e e e e e 305
11.2 Additional conformance requirements for SQL/CLL .. ........ .. . i 305
11.3 Implied feature relationships of SQL/CLL . . .. .. ..ot e 305
Annex A (informative) SQL conformance SUMMAry. ........ouuvueeeerirnnnnrrerrsnnnnnssersns 306
Annex B (informative) Implementation-defined elements................cciiiiiiiiiiiinns. 308
Annex C (informative) Implementation-dependent elements...............cccoiiiiiiiinnnns. 329
Annex D (informative) SQL optional feature taxonomy...........cccviiiiinrreriinninnrnennns 334
AnnexE (informative) Deprecated features............oiiiiiiiiiiiiinnsssssssssssssnssnnnnns 335

© ISO/IEC 2023 - All rights reserved A"



ISO/IEC 9075-3:2023(E)

AnnexF (informative) Incompatibilities with ISO/IEC 9075:2016.............cvviiuinrnennns 336
Annex G (informative) Defect Reports not addressed in this edition of this document........ 337
Annex H (informative) Example header files.............ciiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnns 338
H.1 C header file sqlclih. . .. ... o 338
H.2 COBOL library item SQLCLIL . . . ..ottt e e e ettt et e 349
Annex I (informative) Example C Programs. .........cceeeiisiuinnrserrssnnnrresssnnsnnsssssns 357
L1 Introduction to Example C Programs. . . .. .. ... ettt ittt 357
1.2 Create table, insert, select. . ... ... i e e e 357
1.3 Interactive QUETY. . . ..ottt e e e 360
1.4 Providing long dynamic arguments at Execute time. ... ........ ... .. i 363
A X, sttt i i e e 366

vi © ISO/IEC 2023 - All rights reserved



Tables

Table

1 Header fields in SQL/CLI diagnostics areas. ... .......... .. ... ...
2 Status record fields in SQL/CLI diagnosticsareas.....................
3 Supported calling conventions of SQL/CLI routines by language

4 Abbreviated SQL/CLI generic names. .. ..........couiuiienennen ..
5 Fields in SQL/CLI row and parameter descriptor areas. ...............
6 Codes used for implementation data types in SQL/CLL. .. .............
7 Codes used for application data types in SQL/CLL . ..................
8 Codes associated with datetime data types in SQL/CLL ...............
9 Codes associated with <interval qualifier> in SQL/CLL ...............
10 Codes associated with <parameter mode> in SQL/CLL ...............
11 Codes associated with user-defined types in SQL/CLL ................
12 Codes used for SQL/CLI diagnostic fields. .. ........................
13  Codes used for SQL/CLI handle types. ......... ..., ..
14  Codes used for transaction termination. . ................. ...
15 Codes used for environment attributes. . ........... ... ... ... ... ...,
16  Codes used for connection attributes. .. ............ ... ... ... ......
17 Codes used for statement attributes. . ........... ... ... ... .
18 Codes used for FreeStmt options. .. ...........co i ..
19 Datatypesofattributes......... ... ... i
20 Codes used for SQL/CLI descriptor fields. . .............. ... ...t
21  Ability to set SQL/CLI descriptor fields. ... ........ ... ... ... ...t
22 Ability to retrieve SQL/CLI descriptor fields. .. ......................
23 SQL/CLI descriptor field default values. ... .........................
24  Codes used for fetch orientation. ........... ... .. ... .
25 Multi-row fetch status codes. . .. ...
26 Miscellaneous codesused in CLL .......... ..ot
27  Codes used to identify SQL/CLI routines. .. ........... ...,
28 Codes and data types for implementation information................
29 Codes and data types for session implementation information. . .......
30 Values for TRANSACTION ISOLATION OPTION with StartTran. .........
31 Values for TRANSACTION ACCESS MODE with StartTran..............
32  Codes used for concise data types. .........coiiiiiiiiiiiii
33 Codes used with concise datetime data types in SQL/CLL .............
34  Codes used with concise interval data types in SQL/CLL ..............
35 Concise codes used with datetime data types in SQL/CLL . ............
36 Concise codes used with interval data types in SQL/CLL ..............
37 Special parameter values. .. .......... . i
38 Column types and scopes used with SpecialColumns. . ................
39 SQL/CLI data type correspondences for Ada. .......................
40 SQL/CLI data type correspondencesforC....................c.coou...
41 SQL/CLI data type correspondences for COBOL. .....................
42  SQL/CLI data type correspondences for Fortran.....................
43 SQL/CLI data type correspondences for M. . ........................
44 SQL/CLI data type correspondences for Pascal. .. ...................
45 SQL/CLI data type correspondences for PL/L........................
46  SQLSTATE class and subclasscodes. . ...,
47 Implied feature relationships of SQL/CLL .......... ... ... ... ... ...

© ISO/IEC 2023 - All rights reserved

ISO/IEC 9075-3:2023(E)

vii



ISO/IEC 9075-3:2023(E)

A.1 Feature definitions outside of Conformance Rules. . ........ ... i e 306
D.1 Feature taxonomy for optional features. .. ... ... .. ot e e 334

viii © ISO/IEC 2023 - All rights reserved



ISO/IEC9075-3:2023(E)

Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Com-
mission) form the specialized system for worldwide standardization. National bodies that are members
of ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, govern-
mental and non-governmental, in liaison with ISO and IEC, also take part in the work.

The procedures used to develop this document and those intended for its further maintenance are de-
scribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the dif-
ferent types of document should be noted. This document was drafted in accordance with the editorial
rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives or www.iec.ch/members experts/ref-
docs).

ISO and IEC draw attention to the possibility that the implementation of this document may involve the
use of (a) patent(s). ISO and IEC take no position concerning the evidence, validity or applicability of any
claimed patent rights in respect thereof. As of the date of publication of this document, ISO and IEC have
not received notice of (a) patent(s) which may be required to implement this document. However, imple-
menters are cautioned that this may not represent the latest information, which may be obtained from
the patent database available at www.iso.org/patents and https://patents.iec.ch. ISO and IEC shall not be
held responsible for identifying any or all such patent rights.

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

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expres-
sions related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.org/iso/fore-
word.html. In the IEC, see www.iec.ch/understanding-standards.

This document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology, Sub-
committee SC 32, Data management and interchange.

This sixth edition cancels and replaces the fifth edition (ISO/IEC 9075-3:2016), which has been techni-
cally revised. It also incorporates the Technical Corrigendum ISO/IEC 9075-3:2016/Cor.1:2022.

The main changes are as follows:

— improve the presentation and accuracy of the summaries of implementation-defined and implemen-
tation-dependent aspects of this document;

— introduction of several digital artifacts;
— alignment with updated ISO house style and other guidelines for creating standards.

This sixth edition of ISO/IEC 9075-3 is designed to be used in conjunction with the following editions of
other parts of the ISO/IEC 9075 series, all published 2023:

— ISO/IEC 9075-1, sixth edition;
— ISO/IEC 9075-2, sixth edition;

— ISO/IEC 9075-4, seventh edition;
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— ISO/IEC 9075-9, fifth edition;

— ISO/IEC 9075-10, fifth edition;

— ISO/IEC 9075-11, fifth edition;

— ISO/IEC 9075-13, fifth edition;

— ISO/IEC 9075-14, sixth edition;

— ISO/IEC 9075-15, second edition;

— ISO/IEC 9075-16, first edition.

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

Any feedback or questions on this document should be directed to the user’s national standards body. A

complete listing of these bodies can be found at www.iso.org/members.html and www.iec.ch/national-
committees.
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Introduction

The organization of this document is as follows:

1)
2)

3)
4)
5)
6)

7)
8)
9)
10)

11)
12)

13)

14)

15)

16)

17)

18)

19)

20)

Clause 1, “Scope”, specifies the scope of this document.

Clause 2, “Normative references”, identifies additional standards that, through reference in this
document, constitute provisions of this document.

Clause 3, “Terms and definitions”, defines the terms and definitions used in this document.
Clause 4, “Concepts”, presents concepts used in the definition of the Call-Level Interface.
Clause 5, “Lexical elements”, defines the lexical elements of the language.

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

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

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

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

Annex A, “SQL conformance summary”, is an informative Annex. It summarizes the conformance
requirements of the SQL language.

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

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

Annex D, “SQL optional feature taxonomy”, is an informative Annex. It identifies the optional features
of the SQL language specified in this document by an identifier and a short descriptive name. This
taxonomy is used to specify conformance.

Annex E, “Deprecated features”, is an informative Annex. It lists features that the responsible
Technical Committee intends not to include in a future edition of this document.

Annex F, “Incompatibilities with ISO/IEC 9075:2016”, is an informative Annex. It lists incompatib-
ilities with the previous edition of this document.

Annex G, “Defect Reports not addressed in this edition of this document”, is an informative Annex.
[t describes the Defect Reports that were known at the time of publication of this document. Each
of these problems is a problem carried forward from the previous edition of document. No new
problems have been created in the drafting of this edition of this document.

Annex H, “Example header files”, is an informative Annex. It provides examples of typical definition
files for application programs using the SQL Call-Level Interface.

Annex [, “Example C programs”, is an informative Annex. It provides examples of using the SQL Call-
Level Interface in the C programming language.
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In the text of this document, Clauses and Annexes begin new odd-numbered pages, and in Clause 6, “Call-
Level Interface specifications”, through Clause 11, “Conformance”, Subclauses begin new pages. Any
resulting blank space is not significant.
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INTERNATIONAL STANDARD ISO/IEC 9075-3:2023(E)

Information technology — Database language SQL —

Part 3:

Call-Level Interface (SQL/CLI)

1 Scope

This document defines the structures and procedures that can be used to execute statements of the

database language SQL from within an application written in a programming language in such a way that
procedures used are independent of the SQL statements to be executed.
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