INTERNATIONAL ISO/IEC
STANDARD 9075

Third edition
1992-11-01

Information technology — Database
languages — SQL

Technologies de l'information“— Langages de base de données — SQL

Reference number
ISO/IEC 9075:1992(E)

“lmwg"' “'“lmml
}ﬂmlﬂhmummnﬂlﬂ"“
H'IIW””?F?”‘"‘""“MIMI
N




ISO/TEC 9075:1992 (E)

Contents Page
Foreword . . ... xi
Introduction . . ... .. xiii
1 Scope . 1
2 Normative references. . ....... ... .. .. . ... ... 3
3 Definitions, notations, and conventions . .............. ... ... 5
3.1 Definitions . . ... ... 5
3.1.1 Definitions taken from ISO/TEC 10646. ... ... .. ... ... . .. .. ... 5
3.1.2 Definitions taken from ISO 8601 Cirp 4. T A FR TS TDID VS IR N0/ o o e 5
3.1.3 Definitions provided in this International Standard .. ... ... . ... . .. .. ... ... ... . 5
3.2 Notation. .......... ... . . [SLANCAFCS. LN 0 7
3.3 Conventions . . .. ... . 8
3.3.1 Informative elements . ..... .. ... .. . SO0EC90751900. @i 8
3.3.2 Specification of syntactic/elements!chavcatalog/standands/sist/Ic700295-7520-4491:935¢ .0 8
3.3.3  Specification of the Information Schema < .0/~ VS0 e U/ -7 o000 9
3.34 Useofterms. ... ... 9
3.3.4.1 EXCeptions . . . ..o 9
3.3.4.2 Syntactic containment . .. ... .. ... 9
3.3.4.3 Terms denoting rule requirements . . .. ... ... ... 10
3.3.44 Rule evaluation order. . . ... ... ... .. . . . ... 10
3.3.4.5 Conditional rules . . . . ... L 11
3.3.4.6 Syntactic substitution . ..... ... ... ... ... 11
3.3.4.7 Other terms . . . ... . 12
3.3.5  Descriplors . . ... 12
3.3.6  Index typography .. ... ... ... 13
3.4 Object identifier for Database Language SQL . ... ... ... ... ... ... ...... ... ...... 13
4 Comeepts. . . .. 15
4.1 Data types . . e 15
42 Character strings . . .. ... .. ... 16
4.2.1 Character strings and collating sequences . . .. ............... ... 16

© ISO/IEC 1992

All rights reserved. No part of this publication may be reproduced or utilized in any form or by any
means, electronic or mechanical, including photocopying and microfilm, without permission in
writing from the publisher.

ISO/IEC Copyright Office ® Case postale 56 ® CH-1211 Geneve 20 o Switzerland
Printed in Switzerland

ii Database Language SQL



422
4221
4222
42.3
4.3
43.1
432
4321
4.3.2.2
44
44.1
442
4.5
451
452
453
4.6
4.7
4.8
49
4.10
410.1
4.10.2
4.10.3
4104
411
4.12
413
4.14
4.15
4.16
4.17
4.18
4.18.1
4.18.2
4.18.3
4.19
4.20
421
4.22
4221
4222
4223
4224
4.22.5
4226
4.23
424
4.25

ISO/IEC 9075:1992 (E)

Operations involving character strings . ......... .. ... ... ... ... .. ... ... 17
Operatcrs that operate on character strings and return character strings. . ........... 17
Other operators involving character strings . . . ......... ... ... .. .. oL 18
Rules determining collating sequence usage . .......... ... ... ... .. 18
Bit SETIM S . . .ot e 21
Bit string comparison and assignment . ... ... ... .. e 21
Operations involving bit strings . .. ... ... ... ... 21
Operators that operate on bit strings and return bit strings . ........ ... ... ... ..... 21
Other operators involving bit strings . . ... ... . ... ... .. . 21
NUID TS . . o 21
Characteristics of nUmMbErs . . ... . ... e 22
Operations involving numbers . . .. ... ... . . 23
Datetimes and intervals. . . .. .. . 23
Datetimes . . . .t e e e e e 23
Intervals . .. 25
Operations involving datetimes and intervals . ............. ... . ... ... .. ... ... 26
Type conversions and mixing of data types . .......... ... .. ... .. ... 27
DOMHAIMIS . . o o et e e e e e e e 28
COMUINIIS « « v e et e e e e e e e e e e e e e 28
AL « . o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 29
Integrity constraints 4oL NN IR D BRI Vo VY 31
Checking of CONStIaINtS . 81 pord ce 5 mla e speile o v m e e oo e oo e e 32
Table constraints & . ... ... ... .. ... 32
Domain CONSETAINTS . . o o vs st es o mre e e e e e e e e e e e e e e 33
A SSETEIOIIS o 1o il oo oes o m b m b fehl (55 (2615 78075 /6 5| A3 1o (s re o o o e e e e e e 33
SQL-schemas . . . . 054002757090 /ke o0 G0T50 190 « « « o v e e e e e et et 34
Catalogs . . o i e 34
Clusters of catalogs . . ...ttt 35
SQL-Aata . . . oo 35
SQL-eNVITONINENT . . . . e e ettt e 35
MoQUIES . . . oot 36
Procedures . . . . oo e 36
Parameters . . ... e e e e 36
Status Parameters . . . . .. ..o 36
Data parameters . . .. ... ..ottt e 37
Indicator parameters . . ... .. ..ot 37
DIagnoStiCs Ar@a . . . .. oottt 37
Standard programming languages . ... ... ... 38
CUTSOTS « o v oo e e e e e e e e e e e e e e e e 38
SQL-StatemMEntS . . . . .ttt e 39
Classes of SQL-statements . . . . ... oo 39
SQL-statements classified by function ... ... ... .. ... 40
Embeddable SQL-statements . . . .. ... ... 43
Preparable and immediately executable SQL-statements . ........................ 44
Directly executable SQL-statements . .......... ... ... ... i 46
SQL-statements and transaction states . .. ... . ... 47
Embedded Syntax . . .. ...ttt e 48
SQL dynamic statements . . ... ... ... 49
Direct invocation of SQL . . . . ... 51

Table of Contents iii



ISOMEC 9075:1992 (E)

4.26  Privileges . . ... 51
427  SQL-agents .. ... ... e 53
428  SQL-transactions . .. .. ... .. ... 53
429  SQL-CONNECtiONS. . . . . ...t e 56
4.30 SQLASESSIONS . . . ... e e 57
4.31  Client-server operation. . . ... ... ...ttt e e e 59
432 Information Schema . . ... ... .. . ... e 59
433 Leveling . . ... 60
4.34 SQL Flagger. . ... . 60
5 Lexicalelements . ........... . ... . . . .. ... 63
5.1 <SQL terminal character> . . ... ... ... . ... .. 63
5.2 <token> and <separator> . .. ... ... 66
5.3 <Hteral> . . e 71
54 Names and identifiers ... ... ... ... i 78
6 Scalar eXpressiOnS . . ... ... ... ... 85
6.1 <data fype> . .. 85
6.2 <value specification> and <target specification> ... ...... ... ... .. ..o L .. 91
6.3 <table reference> . . . ... 94
6.4 <column reference> . . . .eris . 1. L EUET e T T ohe FH T TR F R AT F e e e e e e e 96
6.5 <set function specification> . ... L S S e L 98
6.6 <numeric value function> ...... (€l and aro e 1tela. 9rh o 101
6.7 <string value function> .. ... ... . . ... 105
6.8 <datetime value function> .. ... ... ... SO/ 00759000 e e e 110
6.9 <case expression> . . https://standards.iteh.ai/catalog/standards/sist/fc760295-7826-4491-935¢- . . . . . . . 112
6.10  <cast specification> ... ....... ... QoA 20 2000 ee S0 000 o 114
6.11  <value eXpresSIOnN>. . . . .. ... e 124
6.12  <numeric value EXpresSSiOn™ . . . . . ...ttt e e 126
6.13  <string value exXpression> . . ... ... ... 128
6.14 <datetime value eXpression> . ... .. ... ... 132
6.15  <interval value expression> . . ... ... ... .. ... 135
7  QUEry eXpresSSiONS . . . ... ... ... 139
7.1 <row value constructor>. . . ... ... 139
7.2 <table value constructor>. ... .. ... ... 141
7.3 <table €XPression> . . . . . . ... 142
74 <from Clause> . ... .. 143
7.5 goined table> . . . 145
7.6 <where clause> . .. .. 150
7.7 <group by clause> . .. ... 151
7.8 <having clause> . . . ... 153
7.9 <query specification> . . . ... .. e 155
7.10 <QUETY EXPTESSION> . ottt e ettt ettt et e e e e 159
7.11  <scalar subquery>, <row subquery>, and <table subquery>........... ... ... ..., .. .. 165
8  Predicates ... ...... ... e 167
8.1 <predicate> . ... 167
82 <comparison predicate> . . .. ... e 169
8.3 <between predicate> . .. ... ... 172

iv Database Language SQL



ISOMEC 9075:1992 (E)

84 <N predicate> . . ... 173
85 <like predicate> . . . . .. ... 175
8.6 <null predicate> . . . ... 178
8.7 <quantified comparison predicate>. .. ........ ... L 180
8.8 <exists predicate> . .. ... ... 182
8.9 <unique predicate> . .. . ... 183
8.10 <match predicate> . .. ... .. ... 184
8.11 <overlaps predicate> .. ... ... ... 186
8.12 <search condition> . . . ... . ... ... 188
9 Dataassignmentrules ....... ... ... ... 191
9.1 Retrieval assignment . . . ... ... 191
9.2 Store assignment . . ... ... 193
9.3 Set operation result data types ....... ... ... 195
10 Additional common elements . ....... ... ... . ... ... ... 197
10.1 «interval qualifier> ... ... .. ... 197
102  <language clause> . . ... .. ... 201
10.3 <privileges> . . ... 203
104  <character set specification> . ..... ... . . . 205
10.5  <collate clamses, . €777 A BT A T % TR T N e o e e e e e 207
10.6  <constraint name definition> and <constraint attributes> . .. ......... ... .. ... . ... 208
11 Schema definition and manipulation. ....... .0 ... . ... ... ... .. ... ... ... ... 211
11.1  <schema definition> . . . . . oy /e Grar06s « « o v v v e et e e e e e e e e 211
11.2  <dropischema, statement> o okindarde/ st/ B 76009527826 49 0250 v v v v e e et e 214
11.3  <table definition> . . 952490707290/s0+10c-9075: 1992, o 216
114 <column definition> .. . ... ... ... 218
115 <default clause> . . . ... ... . . . 221
11.6  <table constraint definition> .. ........ ... .. ... ... 224
11.7  <unique constraint definition> . . .. ... ... ... L 226
11.8  <referential constraint definition> .. ... ... ... ... ... ... ... 228
11.9  <check constraint definition> . . . ... ... ... ... 233
11.10 <alter table statement> ... ... ... ... ... ... 235
11.11 <add column definition>. . . ... ... ... 236
11.12 <alter column definition> . . .. ... .. 237
11.13 <set column default clause> . ... ... ... ... . . 238
11.14 <drop column default clause> ......... ... . .. . . . 239
11.15  <drop column definition> . . .. ... ... 240
11.16 <add table constraint definition> . . ........... . . ... ... ... ... 242
11.17 <drop table constraint definition> . ......... ... ... ... . ... ... ... 243
11.18 «<drop table statement> ... ... ... .. . 244
11,19 <view defindtion> . . ... . ... .. . 245
11.20  <drop view statement>. . . ... ... .. 249
1121 <domain definition> . . . ...ttt 250
11.22 <alter domain statement> . .. ... ... .. ... 252
1123 <set domain default clause>. . .. ... ... . . . 253
11.24 <drop domain default clause> . ........ .. .. . ... 254
11.25 <add domain constraint definition> .. ....... ... ... . ... ... . 255
11.26 <drop domain constraint definition> ............ . ... ... ... . ... ... .. ... ... 256

Table of Contents v



ISO/MEC 9075:1992 (E)

11.27 <drop domain statement> . ........... ... .. ... 257
11.28 <character set definition> .. ..... ... ... . . ... ... ... 259
11.29 <drop character set statement> .. ... ... ... ... ... .. .. ... ... ... 261
11.30 <collation definition> . .. ... ... .. .. . ... 262
11.31 <drop collation statement> . ... .. ... ... .. ... ... ... 265
11.32 <translation definition> . ... ... .. ... . ... ... 267
11.33 <drop translation statement> . ......... ... ... ... ... ... 269
11.34 <assertion definition> .. ... . . ... ... 270
11.35 <drop assertion statement> .. ................... e 272
11.36 <grant statement> .. .. ... ... .. 273
11.37 <revoke statement> . .. ... .. 276
12 Module . ... ... 281
121 <module> . .o 281
122  <module name clause> . ... ... ... 284
123 <procedure> . . ... 285

124  Callstoa <procedure> . . ... ... ... . ... .. ... 290

125  <SQL procedure statement> . .......... ... ... ... 303
13 Data manipulation .......... ... ... ... 307
13.1  <declare CUTSOT> . . . . . . oo o e e e 307
132  <open statement> .. ... L0 CRL ) L A0 LN D ORI DN Y R VY 310
13.3  <fetch statement> . ... ... . . ...l en il et e N e 312
134 «<close statement> .. ... ... 315
13,5 <select statement: single row> . ... ... 316
13.6  <delete statement: pPoSItIONEd> . .ii o i e O o e 6 R e e e e 318
13.7  <delete statement: searched> .. ... .050400757200 50 060075 10000 « v v e vt 320
13.8  «imsert statement>. . . . ... 322
13.9  <update statement: positioned>. ... ... ... ... ... ... 325
13.10 <update statement: searched>. .. ... ... ... ... ... 328
13.11 <temporary table declaration> . .. ... ... ... .. . ... .. 330
14 Transaction management ............... ... ... ... ... 333
141  <set transaction statement>. . . ... ... . ... 333
142  <set constraints mode statement> . . ... ... ... ... 335
14.3  <commit statement> .. ... 337
144  <rollback statement> . . .. ... ... 339
15 Connection management . .. ................ . ... ... 341
151  <connect statement> . . ... ... 341
152  «<set connection statement> .. ... ..... ... .. ... 344
153  «disconnect statement> . ... ... 346
16 Session management ... ... ... ... 349
16.1  <set catalog statement> . . ... .. ... 349
16.2  <set schema statement>. . ... ... . .. .. 350
16.3  <set mames statement> . ... .. ... 351
16.4  <set session authorization identifier statement> . ... .......... ... ... . ... .. .. ... 352
16.5  <set local time zone statement> . . ... .. ... ... 354

vi Database Language SQL



ISO/IEC 9075:1992 (E)

17 Dynamic SQL. . . .. ... 355
17.1  Description of SQL item descriptor areas. . ... ............ ... .. 355
17.2  <allocate descriptor statement> . ... ... ... ... 360
17.3  <deallocate descriptor statement> .. ......... ... ... ... ... 362
17.4  <get descriptor statement> . ... ... ... 363
17.5  <set descriptor statement>. . .. ... ... ... 366
17.6  <prepare statement> ... ... ... L 369
17.7  <deallocate prepared statement> . . ......... ... . ..., 375
17.8  <describe statement> . . . ... ... 376
179  <using clause> . ... ... 377
17.10 <execute statement> .. ... ... ... 383
17.11 <execute immediate statement>. ... ... .. ... 385
17.12 <dynamic declare cursor> . ........... ... 387
17.13 <allocate cursor statement> . . .. ... ... 388
17.14 <dynamic open statement> .. ........ .. ... ... 390
17.15 <dynamic fetch statement> .. ........ ... .. ... 392
17.16 <dynamic close statement> . ... ....... ... ... 394
17.17 <dynamic delete statement: positioned> . ....... ... ... ... ... . ... ... 395
17.18 <dynamic update statement: positioned> . ............ ... ... . ... ... 396
17.19 <preparable dynamic delete statement: positioned> . .......... ... ... .. ........... 398
17.20 <preparable dynamic update statement: positioneds>. .4, Wil ... ... L. 399
18 Diagnostics management|).C . A 0 S 1L Al ). 401
18.1  <get diagnostics statement>. . .. ... .. ... 401
19 Embedded SQLii. i« it i/catdooisinnedarede st 766005 A0 6udd0 0250 v e e e e e 411
19.1  <embedded SQL hostoprograms00/ico.icc- 90751990, . o oottt 411
192  <embedded exception declaration>. .. ........ ... . .. .. ... ..., 418
19.3  <embedded SQL Ada program> . . .......... . ... 421
194  <embedded SQL C program> . ... ... . 424
19.5 <embedded SQL COBOL programs> . .. ........oututii i 428
19.6  <embedded SQL Fortran program> . . ............... ... 431
19.7  <embedded SQL MUMPS Program> . .. ... ...o.ouiinriini i 434
19.8  <embedded SQL Pascal program> ... ............ ... 436
199 <embedded SQL PL/I program> . ... ...t 439
20 Directinvocation of SQL . ... ... ... ..., 443
20.1  <direct SQL statement> . ... ... ... ... 443
20.2  <direct select statement: multiplerows> . ... ... ... .. ... L 447
21 Information Schema and Definition Schema .. ..... ... .. ... ... .. ... .......... 449
211 Introduction . . ... ... ... ... 449
212 Information Schema . ... .......... ... 450
21.2.1 INFORMATION_SCHEMA Schema . . . ... ...oouitt i 450
21.2.2 INFORMATION_SCHEMA_CATALOG_NAME basetable......................... 451
21.2.3 INFORMATION_SCHEMA_CATALOG_NAME_CARDINALITY assertion ............ 452
2124 SCHEMATA VIEW . . . ..ottt e e e e s 453
2125 DOMAINS VIEW . . oottt e e e e e e e e 454
21.2.6 DOMAIN_CONSTRAINTS VIEW . .« ottt ee et e e et e e e e, 455
2127 TABLES VIEW . . . . oot 456

Table of Contents vii



ISO/IEC 9075:1992 (E)

21.2.8 VIEWS VieW . . . .. e 457
21.2.9 COLUMNS VIEW . . . ittt e e e e e e e e e e e e e 458
21.2.10 TABLE_PRIVILEGES VIeW . . . .. ...ttt e e 460
21.2.11 COLUMN_PRIVILEGES VIEW . . . .ottt e e e et e e e e e e e e e e e e e 461
21212 USAGE_PRIVILEGES VIEW . . . . oottt e e e e e e e e e e e e e e e e e e 462
21.2.13 TABLE_CONSTRAINTS VIEW . . .ottt et e e e e e e e e e e e e 463
21.2.14 REFERENTIAL_CONSTRAINTS VieW . ... ..ttt e i e e e 464
21.2.15 CHECK_CONSTRAINTS VIEW . . . o it ittt et e et e e e e e e e e e e e e 465
21.2.16 KEY_COLUMN_USAGE VIEW . . ...ttt ettt e e e et e e e e e e e e 466
21.2.17 ASSERTIONS VIEW . . . oottt e e e e e e e e e e e e e e e e 467
21.2.18 CHARACTER _SETS VIEW . . ot ittt e e e e e e e e e e e e e e e e 468

21.2.19 COLLATIONS VIEW . . . ottt ittt ittt e e 469

21.2.20 TRANSLATIONS VIeW . . . oottt e e e e e e e e e e e e e e et 470
21221 VIEW_TABLE_USAGE VIEW . . . ..ottt e e et e e e e e 471
21222 VIEW_COLUMN_USAGE VIEW . . ..ottt e e et e e e e e e e e e e e 472
21.2.23 CONSTRAINT_TABLE_USAGE VIEW . . ...ttt ettt e et 473
21.2.24 CONSTRAINT_COLUMN_USAGE VIEW . . ..\ ittt ittt e e e 474
21.2.25 COLUMN_DOMAIN_USAGE VIEW . . . ..ottt ittt e et e et e e e 475
21.2.26 SQL_LANGUAGES VIEW . . . ..ottt e e e e e e e e e 476
21.2.27 SQL_IDENTIFIER dOMain. . . . . o it o e e s eee e ettt o e st e ae e e e e 477
21.2.28 CHARACTER_DATA domain "1 }0 L ALy A Ny L s VL Vo 477
21.2.29 CARDINAL_NUMBER domain .. i as ol onme sl cmfemmbe comm e oo e e ove e eee e e 478
21.3 Definition Schema . . ... .. ... . . . e 479
21.3.1 Introduction . . . .. ... ... e e ey O - e e e e e e e e e e e e 479
21.3.2 DEFINITION_SCHEMA SChemMa . i ulwu/eriolom/cimmelarele/wiel K760 3000 7062 b0 s00 6w v e e e e s 480
21.3.3 USERS base table ..............05492707200/is0ice-9075 10000 o v v v v e 481
21.3.4 SCHEMATA base table . .. ... ... .. . .. e e et 482
21.3.5 DATA_TYPE_DESCRIPTOR basetable . . ... ... ... .. .. 483
21.3.6 DOMAINS base table . . ... ... . .. e e 485
21.3.7 DOMAIN_CONSTRAINTS base table . ... ... ... ..t 486
21.3.8 TABLES base table . ... ... .. . .. e 488
21.3.9 VIEWS base table .. ... .. ... . . . e 489
21.3.10 COLUMNS base table . .. ... ... ... . e e e e 491
21.3.11 VIEW_TABLE_USAGE base table . . . . ... ... .. . ... i 493
21.3.12 VIEW_COLUMN_USAGE base table . . . . ... ... . . e 494
21.3.13 TABLE_CONSTRAINTS base table . . . . ... ... ... 495
21.3.14 KEY_COLUMN_USAGE base table . . .. ... ... ... ... . .. . 497
21.3.15 REFERENTIAL_CONSTRAINTS base table .. ... ....... ... ... ... ... .. ... ...... 499
21.3.16 CHECK_CONSTRAINTS base table . ........ ... ... . .. . i 501
21.3.17 CHECK_TABLE_USAGE base table ......... ... .. ... .. .. . 502
21.3.18 CHECK_COLUMN_USAGE base table . ... ...... .t 503
21.3.19 ASSERTIONS base table . . . ... ... .. .. 504
21.320 TABLE_PRIVILEGES base table . . . ... ... ... ... . . i 505
21.3.21 COLUMN_PRIVILEGES base table. . . . ...... ... ... . .. i 507
21.3.22 USAGE_PRIVILEGES base table ... ........ ... . ... . . . . i 509
21.3.23 CHARACTER_SETS base table . . . ... ... e e 511
21.3.24 COLLATIONS base table . . . .. ... . i e 513
21.3.25 TRANSLATIONS base table . .. ... ... . . .. . s 515
21.3.26 SQL_LANGUAGES base table . . . . ... ... . i e 517

viii Database Language SQL



ISO/MTEC 9075:1992 (E)

214 Assertionsonthebasetables. ... ... ... ... .. ... 520
21.4.1 UNIQUE_CONSTRAINT_NAME assertion . ................ouuuuuuiiinunnnao. .. 520
2142 EQUAL_KEY DEGREES assertion . .................. i .. 521
214.3 KEY_DEGREE_GREATER_THAN_OR_EQUAL_TO_lassertion.................... 522
22 Statuscodes..... ... . 523
221  SQLSTATE . . . .. 523
222  SQLCODE . . .. 527
23 Conformance . ............. .. ... 529
23.1 Introduction ... ... ... ... 529
232 Claims of conformance . ... ... ... ... 529
23.3 Extensions and options ........... ... ... 530
234  Flagger requir€ments . . . . . ..ottt i 530
23.5 Processingmethods ... ....... ... ... 530
Annex A Leveling the SQLLanguage ...................... ... ... ... .... 533
Al Intermediate SQL Specifications . ........ ... ... . . . .. 533
A2 Entry SQL Specifications . . . .. .. ... 542
Annex B Implementation-defined elements . ........ ... ... ... ... ... ........ 553
Annex C Implementation-dependentelements ...... ... ... ... ... . ... ........ 565
Annex D Deprecated features . .............. 0 ... .. .. ... ... ... . 571
Annex E  Incompatibilities with ISO/IEC 9075:1989 . .. . ... ......coouuiniuoo... 573
Annex F  Maintenance and interpretationof SQL.............................. 579
Index . . 581

Table of Contents ix



ISO/TEC 9075:1992 (E)

W 00 3O Ut A~ W N ;’g
=2
e
]

[ N T S e S S S e O e L el o e
ﬁc‘gltgwocooo\]mmpwm»—-c

TABLES

Page
Collating coercibility rules for monadic operators . .............................. 19
Collating coercibility rules for dyadic operators . . ................. ... .......... 19
Collating sequence usage for compariSons . ...................... ... 20
Fields in datetime items . ... ... ... .. .. . . ... ... 24
Fields in year-month INTERVAL items . . . . . .ottt e e e e 25
Fields in day-time INTERVAL items .. ... ............... .. 25
Valid values for fields in INTERVAL items .. ..............oiuiiii ... 26
Valid operators involving datetimes and intervals . . ............... ... ... ........ 26
SQL-transaction isoletion levels and the three phenomena . ......... ... . ... ... .. 55
Valid values for fields in datetime items ............. ... .. ... ... ... ... ....... 89
Valid values for fields in INTERVAL items . ... ........ ... .. 90
<null predicate> semantics . ............. ... ... 178
Truth table for the AND boolean . ............ ... ... . .. ... ... ... .. ... 189
Truth table for the OR boolean . .......... ... ... . ... . ... .. ... ... . . ... 189
Truth table for the ISboolean . ... ... ... . ... .. ... ... ... ... ... ... ... ... .. 189
Standard programming languages . .. A 0N LA L LWL 201
Data types of <key word>s used in SQL item descriptor.areas . .o................... 356
Codes used for SQL data types in Dynamic SQL . .. . v 20 358
Codes associated with datetime data types in Dynamic SQL .. ..................... 358
Codes used for <interval qualifier>s in Dynamic SQL . . . 7005 c054 401G e o v v v v 359
<identifier>s for use with <get diagnostics statement>c.Q075.1002. . ... ... ... ... ... 403
SQL-statement character codes for use in the diagnosticsarea . .................... 404
SQLSTATE class and subclass values . .............. ... .. .. 523
SQLCODE values. . . ... ... 527

x Database Language SQL



ISO/MTEC 9075:1992 (E)

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 respective organization to deal with particular
fields of technical activity. ISO and IEC technical committees collaborate in
fields of mutual interest. Other international organizations, governmental and
non-governmental, in liaison with ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have established a joint
technical committee, ISOAEC JTC 1. Draft International Standards adopted by
the joint technical committee are circulated to national bodies for voting.
Publication”as an.International Standard requires approval by at least 75 % of
the national bodies casting a vote.

International . Standard  ISO/IEC 9075 _was.. prepared by Joint Technical
Committee) ISO/IECITC |ydnformation technology.

This third edition cancels and replaces the second edition (ISO 9075:1989),
which has been technically revised.

Annexes A, B, C, D, E and F of this International Standard are for information
only.
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Introduction

This International Standard was approved in 1992.

This International Standard was developed from ISO/IEC 9075:1989, Information Systems,
Database Language SQL with Integrity Enhancements, and replaces that International Standard.
It adds significant new features and capabilities to the specifications. It is generally compatible
with ISO/IEC 9075:1989, in the sense that, with very few exceptions, SQL language that con-
forms to ISO/IEC 9075:1989 also conforms to this International Standard, and will be treated

in the same way by an implementation of this International Standard as it would by an imple-
mentation of ISO/TEC19075:1989. \The/known incompatibilities between ISO/IEC 9075:1989 and
this International Standard are stated in informative Annex E, "Incompatibilities with ISO/IEC
9075:1989".

Technical changes between ISO/IEC 9075:1989 and this International Standard include both im-
provements or enhancements to existing features and the definition of new features. Significant
improvements'in existing features include:

— A better definition of direct invocation of SQL language;

— Improved diagnostic capabilities, especially a new status parameter (SQLSTATE), a diagnostics
area, and supporting statements.

Significant new features are:

1) Support for additional data types (DATE, TIME, TIMESTAMP, INTERVAL, BIT string, variable-
length character and bit strings, and NATIONAL CHARACTER strings),

2) Support for character sets beyond that required to express SQL language itself and support for
additional collations,

3) Support for additional scalar operations, such as string operations for concatenate and sub-
string, date and time operations, and a form for conditional expressions,

4) Increased generality and orthogonality in the use of scalar-valued and table-valued query
expressions,

5) Additional set operators (for example, union join, natural join, set difference, and set intersec-
tion),

6) Capability for domain definitions in the schema,
7) Support for Schema Manipulaticn capabilities (especially DROP and ALTER statements),
8) Support for bindings (modules and embedded syntax) in the Ada, C, and MUMPS languages,

9) Additional privilege capabilities,

Introduction xiii



ISO/TEC 9075:1992 (E)

10) Additional referential integrity facilities, including referential actions, subqueries in CHECK
constraints, separate assertions, and user-controlled deferral of constraints,

11) Definition of an Information Schema,
12) Support for dynamic execution of SQL language,

13) Support for certain facilities required for Remote Database Access (especially connection man-
agement statements and qualified schema names),

14) Support for temporary tables,

15) Support for transaction consistency levels,

16) Support for data type conversions (CAST expressions among data types),

17) Support for scrolled cursors, and

18) A requirement for a flagging capability to aid in portability of application programs.
The organization of this International Standard is as follows:

1) Clause 1, "Scope", specifies the scope of this International Standard.

2) Clause 2, "Normative references”, identifies additional standards that, through reference in this
International Standard, constitute provisions, of this International Standard-

3) Clause 3, "Definitions, notations, and conventions’, defines the notations and conventions used
in this International Standard.

4) Clause 4, "Concepts", presents concepts used in the definition of SQL.
5) Clause 5, "Lexical elements”, defines the lexical elements of the language.
6) Clause 6, "Scalar expressions”, defines the elements of the language that produce scalar values.

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

8) Clause 8, "Predicates”, defines the predicates of the language.

9) Clause 9, "Data assignment rules”, specifies the rules for assignments that retrieve data from or
store data into the database, and formation rules for set operations.

10) Clause 10, "Additional common elements", defines additional language elements that are used
in various parts of the language.

11) Clause 11, "Schema definition and manipulation”, defines facilities for creating and managing a
schema.

12) Clause 12, "Module", defines modules and procedures.

13) Clause 13, "Data manipulation”, defines the data manipulation statements.

14) Clause 14, "Transaction management”, defines the SQL-transaction management statements.
15) Clause 15, "Connection management" defines the SQL-connection management statements.
16) Clause 16, "Session management", defines the SQL-session management statements.

17) Clause 17, "Dynamic SQL", defines the facilities for executing SQL-statements dynamically.

18) Clause 18, "Diagnostics management’, defines the diagnostics management facilities.
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19) Clause 19, "Embedded SQL", defines syntax for embedding SQL in certain standard program-
ming languages.

20) Clause 20, "Direct invocation of SQL", defines the direct invocation of SQL language.

21) Clause 21, "Information Schema and Definition Schema", defines viewed tables that contain
schema information.

22) Clause 22, "Status codes", defines values that identify the status of the execution of SQL-
statements and the mechanisms by which those values are returned.

23) Clause 23, "Conformance", defines the criteria for conformance to this International standard.

24) Annex A, "Leveling the SQL Language"”, is an informative Annex. It lists the leveling rules
defining the Entry SQL and Intermediate SQL subset levels of the SQL language.

25) Annex B, "Implementation-defined elements”, is an informative Annex. It lists those features
for which the body of the International Standard states that the syntax or meaning or effect on
the database is partly or wholly implementation-defined, and describes the defining information
that an implementor shall provide in each case.

26) Annex C, "Implementation-dependent elements”, is an informative Annex. It lists those features
for which the body of the International Standard states explicitly that the meaning or effect on
the database is implementation-dependent.

27) Annex D, "Deprecated features', is‘an‘informative Annex. It lists features that the responsible
Technical Committee intends will not appear in a future revised version of this International
Standard.

28) Annex E, "Incompatibilities with) ISOAEC9075:1989", is an informative Annex. It lists the
incompatibilities between: this version of this InternationaliStandard and ISO/IEC 9075:1989.

29) Annex F, "Maintenance and interpretation of SQL", is an informative Annex. It identifies SQL
interpretations and corrections that have been processed by ISO/IEC JTC1/SC21 since adoption
of ISO/IEC 9075:1989.

In the text of this International Standard, Clauses begin a new odd-numbered page, and in

Clause 5, "Lexical elements", through Clause 22, "Status codes”, Subclauses begin a new page.
Any resulting blank space is not significant.
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