INTERNATIONAL ISO/IEC
STANDARD 9075-9

Fifth edition
2023-06

Information technology —
Database languages SQL —

Part 9:
Management of External Data (SQL/
MED)

Technologies de I'information — Langages de base de données
SQL —

Partie 9: Gestion des données externes (SQL/MED)

Reference number
ISO/IEC 9075-9:2023(E)

© ISO/IEC 2023



ISO/IEC 9075-9:2023(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 9075-9:2023(E)

Contents Page
FOTEWOTd. . . .o e xiii
INErOAUCHION. . . ettt e e e e XV
1 . Y o0 1 o T 1
2 Normative referenCes. ... .. .uuiiiiiiiiinssssaaasssaaassssaaasssaaassssaasssnsnsssnnnsnns 2
3 Termsand definitions. ........ouuuiiiiiiiiii ittt e it it i i e 3
I 67 ) 1 o< 1 ] 6
4.1 Notations and CONVENTIONS. . . . . ..ottt e e et et et e e e 6
4.1.1 N OBt OIS, . ot e 6
4.2 D L T 7 012 6
421 Naming of predefined types. . . .. ..o ot 6
4.2.2 Data type terminology. . . ..ottt e 6
4.3 Columns, fields, and attributes. . . ... o e e e e e 6
4.4 Tab s, . o e e 7
4.4.1 Introduction to tables. . . ... ... 7
4.4.2 Base tables. . . ..o 7
4421 Foreign tables. .. ... .. o e 7
443 Unique identification of tables. . . ... ... . e 7
4.4.4 Table desCriptors. . . oot e 7
445 Syntactic analysis of derived tables and cursors. . ........... . i 7
4.5 Functional dependencies. .. ... ...ttt e e e e 8
45.1 Known functional dependencies in a foreign table. ........... ... ... ... . .. 8
4.6 SQL-SCNEMAS. . vt e e e 8
4.7 SQL-StatEIMENTS. . . .ottt e e e 8
4.7.1 SQL-statements classified by function. ... ....... ... i 8
47.1.1 SQL-schema Statements. . . . ..ottt e e 8
4.7.1.2 SQL-SESSION StAtEIMENTS. . . . oottt it e e e e 9
4.8 Basic security model. . . ... ... e 9
4.8.1 PriVIleges. . oo e 9
49 SQLAEranSaCtioNS. . . . oottt e e e e e 9
49.1 Properties of SQL-transactions. . ... ... ...t e 9
4.10 SQ LSS S OMS. . .ttt e 9
4.10.1  SQL-SESSION PrOPerties. . o\ v ittt ettt e e e 9
411 Introduction to SQL/CLL . . . ..ottt e e e e 10
4.12 O g SEIVELS. « ottt 10
4.13 Foreign-data WrapPers. . . ..ottt ittt e e e 11
4.14 USer MapPIngsS. . . oottt e 12
4.15 Routine mappings. . .. ..ot 12
4.16 0T 0= o (o 0] o1 1) 4V~ 13

© ISO/IEC 2023 - All rights reserved iii



ISO/IEC 9075-9:2023(E)

4.17 Capabilities and options information. . ............ . . i 13
4.18 Datalinks. . ..o e 14
4.18.1  Introduction to datalinks. . . .. ... ... 14
4.18.2  Operations involving datalinKks. ... ......... i 17
4.18.2.1  Operators that operate on datalinks. . . ...t i i e et e 17
4.18.2.2  Other operators involving datalinks. . .. ... ... . i 18
4.19 Foreign-data wrapper interface. . ........ ... i e e 18
4.19.1 Introduction to foreign-data wrapperinterface. ........ ... ... . 18
4.19.2 Handles. ... .o 18
4.19.3  FOreign Server SEeSSIONS. ... .. ...ttt ettt et e 20
4.19.4  Foreign-data wrapper interface routines. . ... ....... ...ttt s 20
4.19.4.1 Introduction to foreign-data wrapper interface routines. .. ............... i 20
4.19.4.2 Handle TOULINES. .. ...ttt et e e e e e 20
4.19.4.3 Initialization roUtinesS. . . . ... ..ot 24
4.19.4.4  ACCESS TOULINES. . . oot ittt it ittt et et ettt e e ettt e et 24
4.19.4.5 Termination FOULINES. . . . .o\ttt ettt et et e e e e e e 25
4.19.4.6 Decomposition and pass-through modes. .......... ... i 26
4.19.4.7 Sequence of actions during the execution of foreign server requests. . .................couiun.. 26
4.19.5  ReTUIN COAES. . ..ttt it ittt e it e e ettt e e e e e et e et 38
4.19.6  Foreign-data wrapper diagnostiCs areas. . . .. .. ..ttt it e 38
4.19.7  NUll POINErS. . . oot s 40
4.19.8  Foreign-data wrapper desCriptor @r€as. . . . ... .. vuu ittt ettt 40
5 Lexical elements.........ccviuiiiiiiiiiiiiii ittt it i i i i 44
5.1 <token> and <SePaATAtOr>. . . .. oottt e 44
5.2 Names and identifiers. . . ... ..o 46
6 SCAlar EXPIeSSIONS. ..ttt it i i s 48
6.1 I L T 4 < 48
6.2 <cast Specification>. . .. ... .. . e e 51
6.3 <VAlUE EXPIESSION>. . . oo ottt et e e e e 52
6.4 <string value function>. .. ... .. . e 53
6.5 <datalink value eXpression>. . . ... ... ..ot e 57
6.6 <datalink value function>. . ... ... .. 58
7  QUEIY EXPIreSSIONS. .o u v iuttrr s s s saassnsssssnasssssssssensssssssnasssssssnnnsssns 61
7.1 <table reference>. .. ... ... . e 61
8 Additional common rules. ........ouiii it i i i s 68
8.1 Retrieval asSignment. . ... ... ...t e 68
8.2 SEOTe ASSIGNMENT. . . . oottt e 69
8.3 Result of data type combinations. ... ... ... i 70
8.4 Type precedence list determination. . .. ... .. i e 71
8.5 Determination of identical values. . . ........ ... i 72
8.6 EqQuality 0perations. . .. ... oottt e 73
8.7 Grouping OPerations. . . . .ottt e 74
8.8 Multiset element grouping operations. . . . .........uuu ittt 75
8.9 Ordering OPEIrationS. . . ... v vttt sttt et e e e ettt e et e e e e e e 76
9 Additional common elements. . .......c.uii ittt i i i e i s 77
9.1 <BENETIC OPUIONS ™. . L i it e e 77
iv © ISO/IEC 2023 - All rights reserved



ISO/IEC 9075-9:2023(E)

9.2 <alter generic OPLIONS>. .. ... . 78
10 Schema definition and manipulation..............c.cooiiii i it e 80
10.1 <schema definition>. . .. ... .. e 80
10.2 <drop schema StatemMent>. . .. .. ottt e e 81
10.3 <table definition>. . ... ... .. e 82
10.4 <unique constraint definition>. . ... .. .. 83
10.5 <check constraint definition>. . . ... ... ... 84
10.6 <alter column data type Clause>. . ... ... it e 85
10.7 <drop column definition>. ... ... .. e 86
10.8 <domain definition>. . . ... ... e 87
10.9 <assertion definition>. ... ... .. . 88
10.10 <user-defined type definition>. . ... ... . ... . 89
10.11 <SQL-INVOKRed rOUtINe>. . . ..ottt e e e 90
10.12 <drop routine Statement>. . .. . ... .ttt e 91
10.13 <user-defined cast definition>. . . ... ... . e 92
10.14 <user-defined ordering definition>. . . . ... ... .. . 93
10.15 <foreign table definition>. . .. ... .. . 94
10.16 <alter foreign table statement>. . ... ... ... ... 97
10.17 <add basic column definition>. . ... ... ... . 98
10.18 <alter basic column definition>. . .. ... .o 99
10.19 <drop basic column definition>. . .. .. ... 100
10.20 <drop foreign table statement>. . ... ... .. e 102
0 T o 11 1) 104
11.1 SPTIVI S >, o ot e 104
11.2 <reVOKE StatemMENt>. . . oo e e 105
11.3 <user mapping definition>. . . ... .. . 106
11.4 <alter user mapping StateMENT>. . . . ... .ottt e 108
11.5 <drop user mapping StatemMent>. . . . ... ...ttt e 109
12 SQL-client modules. .. ..... ...ttt it iieceteiatareaa e aaa i n e a s 110
12.1 <SQL-client module definition>. . . . .. ... .. 110
12.2 <externally-invoked procedure>. ... ... .. . i e 111
12.3 <SQL procedure Statement>. . . ... u vttt ettt e e e e 114
12.4 Data type COTTeSPONAEINCES. . .« . vt vttt ettt e ettt e et e e et e et e et et 115
13 Additional data manipulationrules............ciiiiiiii it i i 118
13.1 Effect of deleting rows from base tables. . ......... . i 118
13.2 Effect of inserting tables into base tables. . .. ... ... 119
13.3 Effect of replacing rows in base tables. . . ........ .. 121
14 SesSioN MaANAZeMENT. ... ...t iii it iirrstiarasassssssssnsssssasssssnesrssasnnnnnnns 123
14.1 <set passthrough statement>. . .. ........ .. . i 123
15 Dynamic SQL. .. ...ouiiiiii ittt i 125
15.1 Description of SQL descriptor areas. . .. ....ovu ittt e 125
15.2 SPrepare STalEIMENE>. . . ..ottt it e e 126
15.3 <deallocate prepared statement>. . .. ... ... .ttt e 128
15.4 <describe statement>. . .. ... ... e e 129
15.5 <INPUE USING ClaUSe>. . . . oot e e e e 131

© ISO/IEC 2023 - All rights reserved A"



ISO/IEC 9075-9:2023(E)

15.6 <output USING Clause>. . . ... . 135
15.7 <eXeCULE StAteIMENE>. . . . ottt e e e 138
15.8 <dynamic declare CUISOI™>. .. ... o\ttt e e et 139
15.9 <allocate extended dynamic cursor statement>. .. ... .. .ou.iiiiii i 140
15.10 <allocate received CUIrsOr STAtEMENT>. . . ..o\ ittt e e e 141
15.11 <dynamic open Statement>. . . . .. ... .t e 142
15.12 <dynamic fetch statement>. . .. ... .. . i e 143
15.13 <dynamic close statement>. . . . .. ... . 144
16 Embedded SQL. ...ttt iiitis st aass st a s  aaaaaaraa 145
16.1 <embedded SQL Ada program>. . ... ... ittt e 145
16.2 <embedded SQL C Program>. . . . ... .t e 147
16.3 <embedded SQL COBOL Programs>. . . .. ...ttt ittt ettt et e e e et ae e 148
16.4 <embedded SQL Fortran program>. . ... ... ... ...ttt e 149
16.5 <embedded SQL MUMPS Program>. ... ...ttt e et e 150
16.6 <embedded SQL Pascal programs>. . . ... ...ttt e 151
16.7 <embedded SQL PL/I Program>. . .. ...ttt e 152
17 Diagnostics Management. . ........uuuiiiiiiniinnnniirnnssasrsssaasssaaasaannaasannnnns 153
17.1 <get diagnostics Statement>. .. .. ... .t e 153
18 Call-Level Interface specifications...........cooiiiiiiiiiiniiiiiiiinnieinnnnnnrsennns 155
18.1 SCLI FOUHINE>. .« oottt e e e e et e e e e e e 155
18.2 Implicit DESCRIBE USING ClauSe. . . .. o\ i vttt it e et et et ettt et et ae s 156
18.3 Description of CLI item descriptor areas. . . ... ..o vttt e et 157
18.4 Other tables associated with CLL ... ... .o i e e s 158
18.5 SQL/CLI data type COrTeSPONAEICES. . . . o v o vt ittt ettt e e et e et e 160
19 SQL/CLI TOURINES. .o oo vttt s saa e saaannaessaannnnsesssannnnsssssnnnnnsssnsns 162
19.1 BuildDataLink(). . . o oot 162
19.2 GetDatalinKALEI (). - - o v ottt e e 163
19.3 71 0 0¥ (o (S 165
1 1 2 166
20.1 URL fOrmat. . . oottt e et e e e 166
21 Catalog manipulation..............c i i e 169
211 <foreign server definition>. ... ... ... ... . 169
21.2 <alter foreign server statement>. . ... ... .ottt s 171
21.3 <drop foreign server Statement>. .. ... ... ..ttt s 172
214 <foreign-data wrapper definition>. . .. ... ... . 174
21.5 <alter foreign-data wrapper statement>. . . . ... ...ttt 176
21.6 <drop foreign-data wrapper statement>. . . ... ... . 177
21.7 <import foreign schema statement>. . .. ... . i 178
21.8 <routine mapping definition>. . . . ... . ... e 180
21.9 <alter routine mapping Statement>. ... ... ...ttt e 181
21.10 <drop routine mapping Statement>. . .. ... ... ittt e 182
22 SQL/MED common specifications. .............ccoiiiiiiii ittt it 183
22.1 Description of foreign-data wrapper item descriptorareas. .. ..., 183
22.2 Implicit foreign-data Wrapper CUISOT. . . .o\ ittt ettt e ettt 187
22.3 Implicit DESCRIBE INPUT USING clause for externaldata. . ..., 189

vi © ISO/IEC 2023 - All rights reserved



22.4
22.5
22.6
22.7
22.8
22.9

23
23.1
23.2
23.3
23.4
23.5
23.6
23.7
23.8
239
23.10
23.11
23.12
23.13
23.14
23.15
23.16
23.17
23.18
23.19
23.20
23.21
23.22
23.23
23.24
23.25
23.26
23.27
23.28
23.29
23.30
23.31
23.32
23.33
23.34
23.35
23.36
23.37
23.38
23.39
23.40

ISO/IEC 9075-9:2023(E)

Implicit DESCRIBE OUTPUT USING clause for externaldata. . ............. .. ... 192
Implicit EXECUTE USING and OPEN USING clauses for externaldata. . ......................... 196
Implicit FETCH USING clause for external data. . ..ot 199
Character string retrieval for external data. .. ........ .. . i 203
Binary string retrieval for external data. ... ......... . 204
Tables used with SQL/MED. . . ... . it et e e et e e e 205
Foreign-data wrapper interfaceroutines. ...t it ittt i it 216
<foreign-data wrapper interface routine>. . ........ ... i 216
<foreign-data wrapper interface routine> invocation. . .. ........ ... .. i i 221
AdvancelnitReqUEST ). .« o oottt e e e 223
AllocQUETrYCONEERE(). « .« o v v ittt et e e e e 224
AlloCWrapperEnv (). . . ..ot e e 225
00 (o 71T () T 227
(000333 =T o I =) o () 228
FreeExecutionHandle(). .. . ... oo e 230
FreeFSConnection (). . ..o vttt e e e e e e e 232
FreeQuUeryConteXt(). . . o oo e ittt e et et et e e e e e e e 233
FreeReplyHandle(). . . .. .o oot e 234
FreeWrapperEnv ). . . .o oo 235
GetNeEXEREPLY ().« v vttt e 236
GetNUmMRePIYBOOIVE (). . . .ot 237
GetNUMREPIYOIderBy (). . . o v vt i vttt e e e e e e e 238
GetNumReplySelectElems(). . . . ..o oot 239
GetNumReplyTableRefs(). . . . . ..o oo e 240
GEEOPES (e - v v v e ettt et e e e e e 241
GetRePIYBOOIVE (). . o oottt e 243
GetReplyCardinality (). . . . .« v vt et 244
GetRePIYDISTINCE (). o v o v vt e e e e 245
GetREPIVEXECCOST(). « v ot v ittt et e e e e e e e e 246
GetREPIYFIFStCOST(). -« v o vt ettt e e e e e e e e e e 247
GetReplyOrderElem (). . . .. oo e 248
GetRePIYREEXECCOST) (-« v v vttt ettt et ettt e e e 249
GetReplySelectElem (). . . . .o ot 250
GetReplyTableRe (). . ..ottt e e e 251
GetSPDHANAIE(). .« v v vttt e 252
GetSRDHANAIE(). . - o v ottt e 253
T A =Y w 3 Cof] (P 254
GetWPDHandIe (). . . oot e 256
GetWRDHANALE (). . . oottt e e 257
0D =T | UE o (P 258
 £7=) o L =Y (P 262
L0003 o1 [ S 264
L0 o T3 o (P 265
EXecution Of OPen(). . ..o vttt e s 266
TransmitReqUESE(). . . . oo et 270
ALLOCD ST PEOT (.« v v v ettt e e e e e e e 273
FreeDesCriPtOr (). « - o v ottt et e 274

© ISO/IEC 2023 - All rights reserved vii



ISO/IEC 9075-9:2023(E)

23.41
23.42
23.43
23.44
23.45
23.46
23.47
23.48
23.49
23.50
23.51
23.52
23.53
23.54
23.55
23.56
23.57
23.58
23.59
23.60
23.61
23.62
23.63
23.64
23.65
23.66
23.67
23.68
23.69
23.70
23.71
23.72
23.73
23.74
23.75
23.76
23.77
23.78
23.79
23.80
23.81
23.82
23.83
23.84
23.85
23.86
23.87

viii

GetAuthorizationId(). .. .. ..o it e 275
GEtBOOIVE (. o ottt e 276
GetDeSCIIPIOT (). « v v vttt 277
GEtDISTINCE(). « v o vttt e 279
GetNUMBOOIVE (). .ot e e e 280
GetNumChildren(). . ... ..ot 281
GetNumOrderByElems(). . . ..o oot 282
GetNUMROUEMaAPOPES (). « - o v o et ettt e e e e e e 283
GetNumSelectElems (). . .. oottt e 284
GEtNUMSEIVEIOPES ().« v v vttt et et e e e e e e e e 285
GetNUMTabIeColOPtS (). v v vt vttt et et e e e et e e e 286
GetNUMTAbDlEOPES (). « - v v ettt ettt e e e e e e e 288
GetNumTableRefElems (). . ... oot e 289
GEtNUMUSEIOPES (). « o v ettt et et e et et e e e e et e e e e e e e 290
GetNUMWIaPPerOPES (). « vt ottt e et et e et e e e e 291
GetOrderByElem (). . .. oot e 292
GEtROUEM AP O P (e v v v vttt et et et et e e e e e 293
GetROUtMaAPOPINAME (). « - o v oottt ettt e e e e e e e e e e 295
GetROUtINEMaAPPING (). - -« o ettt e e e e 297
GetSelectElem (). . ..o ot e 298
GetSeleCtElem Ty Pe (). o v v vttt e e e 299
GetServerNaAmME (). . oo vttt e e e e e 300
L= v o{ 0 o1 o () 301
GetServerOptBYNaAME (). . . .« oo vttt e 303
T Y= =) o )72 =T (S 305
GetServerVersion (). « oo v ot it ittt e 306
GetSQLStIINg (). - o v ottt e 307
GetTableColOPt(). « o v v et e e 308
GetTableColOPptBYNAME (). . o v vttt ittt e e e e e et e e e 310
O =1 0] =10 o 1 f (P 312
GetTableOptByName (). . . . oo vttt e 313
GetTableRefElem(). . . .. oo 315
GetTableRefElemType (). . -« v oo vttt e e 316
GetTableRefTableName(). . .. ... oo vt i 317
GetTableServerNamME (). . o vttt et et et e et e e e e e 318
GetTRDHANAIE(). - - o vttt e e 319
T I 73 0 )01 (S 320
GetUserOptBYNaME (). - oottt ittt et e e e e e e e e e e e 322
GetValEXprColName (). . .. oo vttt e 324
GetValUEEXPDESC ).+« v vt e et ettt e 325
GetValueEXPKINA (). . . oottt e e e 326
GetValUeEXPNAME (). « o o oo ettt et e e e e e e e 327
GetValueExpTable(). . ..ot e 328
GetVECHIIA (). . o oo et e 329
GetWrapperLibraryName(). . . ..o oo vt e 330
GetWrIrapPerNamM e (). .« oo v ittt e e e e e e e e e 331
L1 r=Y 0 0 =5 {0 ) o1 () S 332

© ISO/IEC 2023 - All rights reserved



ISO/IEC 9075-9:2023(E)

23.88 GetWrapperOptByNamMe (). -« o oottt ettt e e 334
23.89 L DT Yod o 4 01 ) of (1S 336
23.90 GetDIagNOStICS (). « o v v ottt e 341
24 Information Schema. ..........co ittt i i i i i i i i i e 345
24.1 Information Schema digital artifact. ............c. . i 345
24.2 ATTRIBUTES VIeW. . oot e ettt 345
24.3 COLUMN_OPTIONS VIeW. . ottt ittt it et e et ettt nens 346
24.4 COLUMNS VIBW. . oottt e e e et et e e et e e s 347
24.5 FOREIGN_DATA_WRAPPER_OPTIONS VieW. . . ... e e 348
24.6 FOREIGN_DATA_WRAPPERS VIeW. . . . oo e e 349
24.7 FOREIGN_SERVER OPTIONS VieW. . . ..ttt et et ettt e e 350
24.8 FOREIGN_SERVERS VieW. . ..ot e et ettt eas 351
24.9 FOREIGN_TABLE_OPTIONS VIeW. . . ..ot e et ee s 352
24.10 FOREIGN_TABLES VieW. . . it et et eeas 353
24.11 ROUTINE_MAPPING_OPTIONS VIeW. . . .ottt et e e et aes 354
2412 ROUTINE_MAPPINGS VIEW. . . .ottt e e e ettt e e 355
24.13 USER_MAPPING_OPTIONS VIEW. . . . ottt e e e ettt 356
24.14 USER_MAPPINGS VieW. . . oot e et et et 357
24.15 ShOIt NAME VIBWS. . . ..o et e e e e e 358
25 Definition Schema. ... i i i i i e 362
25.1 Definition Schema digital artifact. .. ....... ... i 362
25.2 COLUMN_OPTIONS base table. . .o oottt et e e e et e e e e e e e e 362
253 DATA_TYPE_DESCRIPTOR base table. . . . .... ..o e e 364
25.4 FOREIGN_DATA_WRAPPER_OPTIONS base table. . ........ ... e 371
25.5 FOREIGN_DATA_WRAPPERS base table. . . ... ... e 372
25.6 FOREIGN_SERVER_OPTIONS base table. . . ... ... i e 373
25.7 FOREIGN_SERVERS base table. . . ... ... e e 374
25.8 FOREIGN_TABLE_OPTIONS base table. . ... ... ..o e e 375
25.9 FOREIGN_TABLES base table. . . .. .. ... e et n 376
25.10 ROUTINE_MAPPING_OPTIONS base table. . .. ... ... e 377
25.11 ROUTINE_MAPPINGS base table. . . .. ... e e 378
25.12 SQL_SIZING base table. . . .. ..o e 379
25.13 TABLES base table. . ... ... o e 380
25.14 USAGE_PRIVILEGES base table. . . ..o vttt ettt ettt et e et e e 381
25.15 USER_MAPPING_OPTIONS base table. . .. ... ..o et s 382
25.16 USER_MAPPINGS base table. . ... ... .o e e e e 383
26 StatUus COUES. ... uuii ittt it s a s s s s s s i e 384
26.1 SQL ST AT . . ottt et e 384
2 A 1 11 0] g 1 ) 1 (o 387
27.1 Claims of conformance to SQL/MED. . . . .. .. o 387
27.2 Additional conformance requirements for SQL/MED. .. ....... ... . i 387
Annex A (informative) SQL conformance SUMMary. ........oovuueeerrsnnnnrrerrannnnnsnsines 390
Annex B (informative) Implementation-defined elements...................cciiiiiiiinnnns. 408
Annex C (informative) Implementation-dependent elements...............ccoiiiiiiiiinnn.. 422
Annex D (informative) SQL optional feature taxonomy..........cccvviiiiiirrerrnnnnnnrnernns 427

© ISO/IEC 2023 - All rights reserved ix



ISO/IEC 9075-9:2023(E)

Annex E (informative) Deprecated features............c.ccviiiiiiiiiiiiiiiniiiiiniinrnenns 429
AnnexF (informative) Incompatibilities with ISO/IEC 9075:2016............ccciiiiiinnnnnns 430
Annex G (informative) Defect Reports not addressed in this edition of this document........ 431
Annex H (informative) Example header files..............ccoiiiiiiiii i i 432
H.1 C header file sqlclih. . ... .o o e 432
H.2 COBOL library item SQLCLL . . . . . oot e e e e e e 433
Annex I (informative) SQL/MED model...........coiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnnnnns 435
Bibliography. ... ... i i i 439
01 440

X © ISO/IEC 2023 - All rights reserved



ISO/IEC 9075-9:2023(E)

Tables

Table Page
1 Valid datalink file control options. . . . .. .. oot 16
2 Sequence of actions during the execution of foreign server requests. .. ............cc ... 26
3 Fields used in foreign-data wrapper diagnostics areas. . . ... .......c.iiiiiiininii i 39
4 Fields in foreign-data wrapper descriptor areas. . . .. ... .ottt e e 41
5 Data type correspondences for Ada. . . . ...ttt e 115
6 Data type correspondences for C. .. ... ...ttt e 115
7 Data type correspondences for COBOL. . . ... .. i e 116
8 Data type correspondences for FOortran. . .......... .. i e e 116
9 Data type correspondences for M. . . ... ... o i e 116
10 Data type correspondences for Pascal. .. .......... i e 116
11 Data type correspondences for PL/L ... .. ... . i e 117
12 Codes used for SQL data types in Dynamic SQL. . .. .. .. ..o 125
13 SQL-Statement COAES. . .o\ v ittt ittt ettt e e e e 153
14  Abbreviated SQL/CLI SENEeTiC NAMES. . . . . vttt ettt et e e e et 155
15 Codes used for implementation data types in SQL/CLL .. ... ... e 157
16 Codes used for application data types in SQL/CLL . .. .. ..ottt et 157
17  Codes used to identify SQL/CLI TOULINES. . . . . oottt e e e et e e 158
18 Codes and data types for implementation information. . ............. .. .. i i 158
19  Codes used for datalink attributes. . .. ... .. i e 158
20 Data types of attributes. . . ... ..ot e 158
21 SQL/CLI data type correspondences for Ada. .. .......iuiiii i i e 160
22 SQL/CLI data type correspondences for C. . .. ... ..ottt ittt et et et 160
23 SQL/CLI data type correspondences for COBOL. . . ... ... ittt e e e e 160
24  SQL/CLI data type correspondences for Fortran. . ... .. ... ... ..o 161
25 SQL/CLI data type correspondences for M. . ... ... ...ttt e 161
26  SQL/CLI data type correspondences for Pascal. ........ ... . i 161
27  SQL/CLI data type correspondences for PL/L ... ... . 161
28 Codes used for <table reference> fyPes. . .. ..o ittt e e 205
29 Codes used for <value expression> Kinds. . .. ... ..ot 205
30 Codes used for foreign-data wrapper diagnostic fields. . ......... .. ... .. i 205
31 Codes used for foreign-data wrapper descriptor fields. . ......... ... . i 206
32 Codes used for foreign-data wrapper handle types. . ... i 208
33  Ability to retrieve foreign-data wrapper descriptor fields. ... ........ .. .. o 208
34  Ability to set foreign-data wrapper descriptor fields. . ........ ... . 210
35 Foreign-data wrapper descriptor field default values. .. ......... ... .. ... . i 213
36 Codes used for the format of the character string transmitted by GetSQLString(). .. ................. 215
37 SQLSTATE class and subclass COdes. . ... v vttt e et et et e i e 384
38 Implied feature relationships of SQL/MED. . . ... ... i e 389
D.1 Feature taxonomy for optional features. .. ...« e e 427
I.1  Legend for SQL/MED interfaces. . . ... ...t e 436
1.2 Legend for SQL/MED information flow. .. ....... ... .. 437

© ISO/IEC 2023 - All rights reserved xi



ISO/IEC 9075-9:2023(E)

Figure
1 SQL/MED interfaces.. ...
2 SQL/MED information flow.

xii

Figures

© ISO/IEC 2023 - All rights reserved



ISO/IEC 9075-9:2023(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 [EC 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 (WTQO) 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 fifth edition cancels and replaces the fourth edition (ISO/IEC 9075-9:2016), which has been techni-
cally revised. It also incorporates the Technical Corrigenda ISO/IEC 9075-9:2016/Cor.1:2019 and
ISO/IEC 9075-9:2016/Cor.2:2022.

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 fifth edition of ISO/IEC 9075-9 is designed to be used in conjunction with the following editions of
other parts of the ISO/IEC 9075 series, all published in 2023:

— ISO/IEC 9075-1, sixth edition;

— ISO/IEC 9075-2, sixth edition;
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— ISO/IEC 9075-3, sixth edition;

— [ISO/IEC 9075-4, seventh 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)
21)

22)
23)

24)
25)

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 related to this document.

Clause 5, “Lexical elements”, defines the lexical elements of the language specified in this document.
Clause 6, “Scalar expressions”, defines the elements of the language that produce scalar values.

Clause 7, “Query expressions”, defines the elements of the language that produce rows and tables
of data.

Clause 8, “Additional common rules”, specifies the rules for assignments that retrieve data from or
store data into SQL-data, and formation rules for set operations.

Clause 9, “Additional common elements”, defines additional common elements used in the definition
of foreign tables, foreign servers, and foreign-data wrappers.

Clause 10, “Schema definition and manipulation”, defines facilities related to foreign tables and
datalink type support for creating and managing a schema.

Clause 11, “Access control”, defines facilities for controlling access to SQL-data.

Clause 12, “SQL-client modules”, defines SQL-client modules and externally-invoked procedures.
Clause 13, “Additional data manipulation rules”, defines additional rules for data manipulation.
Clause 14, “Session management”, defines the SQL-session management statements.

Clause 15, “Dynamic SQL”, defines the dynamic SQL statements.

Clause 16, “Embedded SQL”, defines the embedded SQL statements.

Clause 17, “Diagnostics management”, defines the diagnostics management facilities.

Clause 18, “Call-Level Interface specifications”, defines facilities for using SQL through a Call-Level
Interface.

Clause 19, “SQL/CLI routines”, defines each of the routines that comprise the Call-Level Interface.
Clause 20, “URLs”, specifies the format of URLs used in this document.

Clause 21, “Catalog manipulation”, defines facilities for creating, altering, and dropping foreign
servers and foreign-data wrappers.

Clause 22, “SQL/MED common specifications”, specifies common facilities used by SQL/MED.

Clause 23, “Foreign-data wrapper interface routines”, specifies the interaction between an SQL-
server and a foreign-data wrapper.

Clause 24, “Information Schema”, defines viewed tables that contain schema information.

Clause 25, “Definition Schema”, defines base tables on which the viewed tables containing schema
information depend.
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26)

27)
28)

29)

30)

31)

32)

33)

34)

35)

36)

Clause 26, “Status codes”, defines values that identify the status of the execution of SQL-statements
and the mechanisms by which those values are returned.

Clause 27, “Conformance”, specifies the way in which conformance to this document may be claimed.

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 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 I[SO/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.
It 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 this 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 I, “SQL/MED model”, is an informative Annex. It uses annotated diagrams to illustrate the
more important concepts of the model of SQL/MED, including the relationships between the SQL-
server, foreign-data wrappers, and foreign servers.

In the text of this document, Clauses and Annexes begin new odd-numbered pages, and in Clause 5,
“Lexical elements”, through Clause 27, “Conformance”, Subclauses begin new pages. Any resulting blank
space is not significant.
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Information technology — Database language SQL —

Part 9:
Management of External Data (SQL/MED)

1 Scope

This document defines extensions to Database Language SQL to support management of external data
through the use of foreign-data wrappers and datalink types.
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content consti-
tutes requirements of this document. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

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

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

ISO/IEC 9075-3, Information technology — Database languages — SQL — Part 3: Call-Level Interface
(SQL/CLI)

ISO/IEC 9075-11, Information technology — Database languages — SQL — Part 11: Information and
Definition Schemas (SQL/Schemata)

W3C XML 1.0 Extensible Markup Language (XML) Version 1.0, W3C Recommendation. Edited by: Bray,
Tim et al. 26 November 2008, revised 7 February 2013
Available at: ht t ps: // www. w3. or g/ TR/ xni

W3C XML 1.1 Extensible Markup Language (XML) Version 1.1, W3C Recommendation. Edited by: Bray,
Tim et al. 16 August 2006, revised 29 September 2006
Available at: ht t ps: // www. w3. or g/ TR/ xnl 11
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