M Intarnatinnal

This is a preview of ISO/IEC 39075:2024. Click here to purchase the full version from the ANSI store.

ISO/IEC 39075
Information technology — Database First edition
languages — GQL 2024-04

Technologies de l'information — Langages de base de
données — GQL

Reference number
ISO/IEC 39075:2024(en) © ISO/IEC 2024



https://webstore.ansi.org/Standards/ISO/ISOIEC390752024
https://webstore.ansi.org/Standards/ISO/ISOIEC390752024?source=preview

ISO/IEC 39075:2024(en)

This is a preview of ISO/IEC 39075:2024. Click here to purchase the full version from the ANSI store.

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2024

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 o 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

© ISO/IEC 2024 - All rights reserved
ii


https://www.iso.org
https://webstore.ansi.org/Standards/ISO/ISOIEC390752024
https://webstore.ansi.org/Standards/ISO/ISOIEC390752024?source=preview

This is a preview of ISO/IEC 39075:2024. Click here to purchase the full version from the ANSI store.

Contents Page
FOTEWOTd. . . o xiv
INErOAUCHION. . . . et e e e e ettt e e XV
1 . Y o0 1 o -3 1
2 Normative referenCes. ... ....uiiiiiiiiinssstaaasssasaasssaaassssassssssssssnsnsssnnnnnns 2
3 Termsand definitions..........ouiuiiiiiiiiii ittt it i i e e 3
3.1 General terms and definitions. . .. ... ... 3
3.2 GQL-environment terms and definitions. . ......... .. 4
3.3 GQL-catalog terms and definitions. . ......... oo 6
3.4 Graph terms and definitions. .. ... ... i e e 7
3.5 Procedure and command terms and definitions. ........... ... .. i 9
3.6 General syntax terms and definitions. . .. ... i 12
3.7 Graph pattern terms and definitions. . . .. ... ... L 14
3.8 Value terms and definitions. . .. ... ... i e 15
3.9 Type terms and definitions. . .. ... ... o 17
3.10 Temporal terms and definitions. .. ... ... . i e e 19
S 141 1 o - ) 21
4.1 USe Of LBIINS. . . . oo e e 21
4.2 GQL-environments and their components. . ..........c. it 21
42.1 General description of GQL-eNVIrONmMENtS. . . . .. ..ottt 21
422 GOL-agEntS. . ottt e 22
4.2.3 GQL-implementations. . . .. ...ttt e e e 22
4231 Introduction to GQL-implementations. . . ... ... it e 22
4.2.3.2 GO L-Cl NS, « ottt e e e e 23
4233 010 = =) 23
4.2.4 Basic security model. . . .. ... e 24
4.2.4.1 PN CI PaAlS. . oot e e e 24
4.2.4.2 Authorization identifiers and privileges. . .. ... ... 24
4.2.5 GQL-Catalog. . . o .ot 24
4251 General description of the GQL-catalog. . ... ...t e 24
4252 (010 ) TEa Tt o) o (1 P 25
4253 GQLASChEIMaAs. . oottt 26
4.2.6 GQL-data. . ottt 27
4.3 GQL-0D LS. . o vttt e 27
43.1 General introduction to GQL-0bjects. . . ... ... i 27
4.3.2 References to GQL-schemas and GQL-objects. . .. .. ..ottt e 27
4.3.3 Primary objects and secondary objects. . . ....... .. 28
4.3.4 Properties and supported property value types. . . ...t 28
4.3.5 GraP S, ottt e e e 29

© ISO/IEC 2024 - All rights reserved

iii


https://webstore.ansi.org/Standards/ISO/ISOIEC390752024
https://webstore.ansi.org/Standards/ISO/ISOIEC390752024?source=preview

This is a preview of ISO/IEC 39075:2024. Click here to purchase the full version from the ANSI store.

43.5.1
4.3.5.2
4.3.6
4.4
4.4.1
4.4.2
4.4.3
4.4.4
445
4.5
45.1
4.5.2
45.2.1
45.2.2
45.2.3
4.6
4.6.1
4.6.2
4.6.3
4.6.4
4.7
4.7.1
4.7.2
4.7.2.1
4.7.2.2
4.7.2.3
4.7.3
4.7.4
4.7.5
4.7.6
4.7.7
4.8
4.8.1
4.8.2
4.8.3
4.8.4
4.9
49.1
4.9.2
49.3
4.10
4.10.1
4.10.2
4.10.2.1
4.10.2.2
4.10.2.3
4.10.2.4

Introduction to graphs. . ... ... e 29

Graph desSCriptors. . .ottt e e e 30
Binding tables. . . ..o e 30
ValUES. . o 32
General information about values. . .. ... ... 32
Comparable Values. . ... ... ot e e e 32
Properties of distinct values. . . ... ... . e 32
Reference values. . ... .. . i e 33
Material values and thenull value. . . .. ... ... 33
GQL-SESSIOMS. . v ittt ittt e e e 33
General description of GQL-SESSIONS. . . v . vt vttt e e e 33
SESSION COMEEXES. . . . ittt ittt et e e e e e e e 34

Introduction to SESSION CONEXES. . . . .\ttt e e 34

Session context Creation. . ... ... ... .ottt et 35

Session context modification. . . ... ... 35
GQL-transactions. . . . ..ottt e e e 35
General description of GQL-transactions. . .. .....uovt ittt it it i e e 35
Transaction demarcation. . .. ... ... ...ttt et e e e 36
Transaction iSOlation. . . ... ... ... ottt e e 37
Encompassing transaction belonging to an externalagent. .. ......... ... .. ... ... 37
GQL-requests and GQL-Programs. . .. ...ttt e e 38
General description of GQL-requests and GQL-programs. . .. ......ciui it i 38
GQL-TeqUEST COMEEXES. « o v vttt ittt et et e e e e e e e e et e e et 38

Introduction to GQL-request CONTEXES. . . .\ vt vttt it e et et et et e s 38

GQL-request context Creation. . . ... ...ttt e ettt 38

GQL-request context modification. . .. ... ... . e 39
Execution of GQL-TeqUESES. . .. .o\ttt e 39
Working schema references. . . ... ..ot e 40
Working graph site. . ... ... e 41
EXecution Stack. . .. ... ... ot e 41
L0 070 = 10 1) o B 41
EXeCULION COMEEXES. . . o ittt e e e e 42
General description of eXecution CONtEXLS. . .. ..ottt e et it e 42
Execution context creation and initialization. . ........... .. ... . 44
Execution context modification. ... ....... ... i 45
EXECULION OULCOIMES. . . o\ttt it ettt e e e et ettt neas 45
Diagnostic information. . .. ... ... e 46
Introduction to diagnostic information. . ........ ... .. .. 46
GQL-Status ODJECES. . o . vttt ettt et e e 46
0703 T ¥ 1 1o U= P 47
Procedures and commands. . . ... ... .ottt e 49
General description of procedures and commands. . . ... i i i 49
ProCedUIES. . . oo e 49

General description of procedures. . .. ... it e 49

Named procedure desCriptors. . .. ...ttt e e e 50

Procedure EXECULION. . . . .ottt et et e e et e e 50

Procedures classified by kind of side effects. .. ...... ... . o i 50

© ISO/IEC 2024 - All rights reserved

iv


https://webstore.ansi.org/Standards/ISO/ISOIEC390752024
https://webstore.ansi.org/Standards/ISO/ISOIEC390752024?source=preview

This is a preview of ISO/IEC 39075:2024. Click here to purchase the full version from the ANSI store.

4.10.3
4.10.4
4.10.4.1
4.10.4.2
4.10.4.3
4.10.4.4
4.10.4.5
4.11
4.11.1
4.11.2
4.11.3
4.11.4
4.11.5
4.11.6
4.11.7
4.11.8
4.11.9
4.12
4.12.1
4.12.2
4.12.3
4.12.4
4125
4.12.6
4.12.7
4.12.8
4.13
4.13.1
4.13.2
4.13.2.1
4.13.2.2
4.13.2.3
4.13.2.4
4.13.2.5
4.13.2.6
4.13.2.7
4.13.3
4.14
4.14.1
4.14.2
4.14.3
4.14.4
4.14.4.1
4.14.4.2
4.14.4.3
4.14.4.4
4.15

COMMANAS. .+ e v ottt ettt e e e e e e 51
GQL-ProCEdUIES. . . . ot ittt et et e e et e e e et e e e e e e 51
Introduction to GQL-ProCedures. . . .. .ottt e e 51
Binding variables and general parameters. . . . ... 51
B) #=1=) 00 <) 1 3 52
Statements classified by use of working graph sites. ......... .. ... ... 52
Statements classified by function. . .. ... .. .. 52
Graph pattern matching. .. . ... ... i e 53
Summary of graph pattern matching. ............ i 53
Paths. . . 53
Path PaAtlEINIS. . . ottt e e e e 54
Graph pattern variables. .. ... ... e e 55
References to graph pattern variables. .. ...... ... . 56
Path pattern matching. . .. ... ... e 57
Path modes. . . ... o e 58
Selective path search prefixes. ... ... ... 59
Match MoOdes. . ... oo 59
D= o4 =T 59
General introduction to data types and base types. . ... .. ..ot 59
Major classes of data fyPes. . . . o .o vt 60
Data type deSCIiPLOTS. . o v\ vttt ettt et et e 62
Naming of data types and base types. . .. ...t e 62
Material, nullable, and immaterial data types. . .. ...ttt e 63
Most specific static value type and staticbase type. .. ...t 63
Open and closed data tyPes. . . .. oo oot 63
Additional terminology related to data types. . . .. ... oo 64
GQL-0bD Ot B DS, .« . vttt ettt e e e e e e e e 64
Introduction to GQL-object types and related base types. . .. ...... ..o i 64
Graph types and graph element types. . . ... ..ottt 65
Introduction to graph types and graph elementtypes.......... ... 65
Graph type desCriplors. . . ..ot e 65
NOdE B DS, - ettt et e e 66
B B DS, o vttt e 67
PP eIty By DS, . ot e e 68
Key Jabel Sets. ..ottt e e e 69
Structural consistency of element types. . ... ... 69
Binding table types. . . .. .ot 70
DynamicC UNION By PesS. . o .ottt et et e e 71
Introduction to dynamic union types and the dynamicbasetype.............. ... ... ... ... 71
Dynamic union data type descriptors. . ... ..ottt 71
Characteristics of dynamic UNion fyPes. . ..o vt ittt e et i e e 71
Dynamic generation of type tests and Casts. . . . ... v ottt 72
Introduction to dynamic generation of type tests and casts for <value expression>s.............. 72
Dynamic generation of type tests and strict casts for a <value expression> without operands. .. ... 72
Dynamic generation of type tests and strict casts for a <value expression> with operands. ........ 73
Dynamic generation of additional type tests and lax casts for a <value expression>. .............. 75
Constructed Value TyPes. . . vttt e e e e 75

© ISO/IEC 2024 - All rights reserved

\'%


https://webstore.ansi.org/Standards/ISO/ISOIEC390752024
https://webstore.ansi.org/Standards/ISO/ISOIEC390752024?source=preview

This is a preview of ISO/IEC 39075:2024. Click here to purchase the full version from the ANSI store.

4.15.1 Introduction to constructed value types and related base types. .. ........ ... i 75
4.15.2  Path value types. . . ..ot e 76
4.15.3 LISt Value By PesS. . oottt e 76
4154  RECOTA Y PES. . . ottt it ettt e e e e e e e e e e e e e s 77
4.16 Predefined value (7S, . .. oottt e e e 79
4.16.1 Introduction to predefined value types and related base types. . ..............co ... 79
4.16.2  BOO0lEaN L PS. . .t ittt e 81
4.16.3  Character String f PeS. « oottt it ittt e e et e e e e 82
4.16.3.1 Introduction to character Strings. ... ... ...ttt i i e s 82
4.16.3.2  Collations. . . ..ottt e 83
4.16.4  BYlte SHTING B DS, o v ot it ittt ettt e e e e 84
4.16.5  NUIMEIIC B PES. -« v o vttt ettt e e e e e e e e e e e e e e e e e e e e e e 85
4.16.5.1 Introduction to NUMDETS. . . . .. ... et 85
4.16.5.2  Characteristics of nUMbersS. . .. .. ... . e 85
4.16.5.3 Binary exact NUMETIC Ly PeS. . oo\ vttt ittt et e e e e e s 87
4.16.5.4 Decimal eXact NUMETIC EFPES. . . . o vttt ittt e e e e e e e 88
4.16.5.5 Approximate NUMETIC LY PES. « v vttt ettt ettt e et ettt e e et e ettt 89
4.16.6  TempPOral BYPES. .« ottt ettt e e e e e e e e 90
4.16.6.1 Introduction to temporal data. . ........ ...t 90
4.16.6.2 Temporal instant tyPes. . . ..ottt e 90
4.16.6.3 Temporal duration fyPes. . .. oottt e 91
4.16.6.4 Operators involving values of temporal types. . . ... ...t e s 92
4.16.7  Reference value Ty Pes. . . oottt ittt e e e e e e e 93
4.16.8 Immaterial value types: null type and empty type. ... .. ..ottt 94
4.17 SIS, ittt e 94
4.17.1  General description of SIites. . . .. ..ottt 94
4.17.2  Staticand dynamic SItes. .. ... ...ttt s 95
4.17.3  Assignment and StOre asSigNIMENt. . . .. ..ottt e e 95
4.17.4  NUullability. . ..o e e e e 95
4.17.4.1 Introduction to nullability. . . . ... ... . 95
4.17.4.2 Nullability requirements. . ... ... ... i e 96
4.17.4.3 Nullability inference. . . .. ... ... e 96
5 Notation and CONVENTIONS. . ... ..uttttiiiiiii i iia e iasaasersasssnssssssnnnnnnes 97
5.1 Notation taken from The Unicode® Standard. . ........... ..ot 97
5.2 Ao = o) o VA 97
5.3 L0003 17723 o L (0 o L= 98
5.3.1 Specification of syntactic elements. . ... ... ... e 98
5.3.2 USE Of BBIINIS. . . oottt ettt et e e e e 99
5.3.21 Syntactic containment. . . ... ... e 99
5.3.2.2 Keywords and <ReyWOrd>s. . .. ...ttt e e 100
5.3.2.3 Terms denoting rule reqUIrEMENES. . . . . ..ottt ittt ettt 100
5.3.2.4 Rule evaluation order. . .. ... .o i e 100
5.3.2.5 Conditional rules. .. ... ... e 101
5.3.2.6 Syntactic SUDSHItULION. . . .. oot e 102
533 DS P OTS. ottt e e 102
5.34 Subclauses used as SUDIOULINES. . . ... ... oot 103
535 Document typography. . . ... oottt e 103

© ISO/IEC 2024 - All rights reserved

vi


https://webstore.ansi.org/Standards/ISO/ISOIEC390752024
https://webstore.ansi.org/Standards/ISO/ISOIEC390752024?source=preview

This is a preview of ISO/IEC 39075:2024. Click here to purchase the full version from the ANSI store.

5.3.6
5.3.7

6

7

7.1
7.2
7.3
7.4

8

8.1
8.2
8.3
8.4

9
9.1
9.2

10

10.1
10.2
10.3

11

11.1
11.2
11.3

12

12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8

13

13.1
13.2
13.3
13.4
13.5
13.6

14

14.1
14.2
14.3
14.4

Index typography. . . ..ot e 103
Feature ID and Feature Name. . .. ... .. ..ttt e et 104
L0 T 53 407 o3 i 111 105
Session management. .. ......ouiiti it 107
<SesSion Sset COMMANA>. . . .. ..ottt e e 107
<Session reset COMMANA>. . . . ...ttt ittt et e ettt e 111
<session close command>. . . ... ...ttt s 113
<session parameter specification>. . .. ........ .. 114
Transaction management. . ........ouuirirrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrnsns 115
<start transaction command>. . .. ... ... ..t 115
<transaction characteristics>. . ... ... ... i 116
<rollback command>. . .. ... ... e 117
<COMMIL COMMANAS. .« ottt ettt et e e e et e e et e e e e e e et ettt e 118
Procedure specification.............cciiiiiiiiiii ittt i i i i e 119
<procedure specification>. . . ... ... ... i 119
<procedure DOdy>. . .. ... e 121
Variable definitions. ..........c.oiiiiii ittt i i 125
<graph variable definition>. . ... ... . .. 125
<binding table variable definition>. . .. ... ... ... 127
<value variable definition>. .. ... ... . . . 129
Object eXPresSSIONS. .. .uu ittt i i i i i e 131
24 =Y ] B4 ) 37 10 o 131
<binding table eXpression>. . ... ... ...t 133
<Object eXPresSiOn PriMary>. . . . ...ttt ettt e et e e et 135
Catalog-modifying statements. ...ttt 136
<linear catalog-modifying statement>. . ........ ... .. it e 136
<create SChema StateMENT>. . . . ..ottt ettt et et ettt e e e e 137
<drop schema StatemMeNt>. . . ...ttt e e e e 138
<create graph statement>. ... ... ... . 139
<drop graph statement>. . ... ... ... .t 142
<create graph type statement>. . . ... ... .. e 143
<drop graph type statement>. . . ... .. it e 145
<call catalog-modifying procedure statement>. . ........ ... i 146
Data-modifying statements. ..........ccvuiiiiiiiiieiinnina i 147
<linear data-modifying statement>. . ... ... ... .. i 147
<INSert StatemMENt>. . . .. . e 149
<Set StalEMIENE>. . . .o e, 154
<STEMOVE STALEIMENE>. . . . ottt ettt et et et e e et e et e e ettt 158
<delete StatemMENt>. . . .. ...t 160
<call data-modifying procedure statement>. ... ....... .. ittt 162
Query statements. . ......ciiiiiiiiiiiii ittt ittt i  arar s 163
<composite query statement>. .. ... .. s 163
<COMPOSItE QUETY EXPIESSION>. . .t ittt ittt et ettt et e e e i ettt 164
<linear query statement> and <simple query statement>............. ..ot 168
<match Statement>. . . .. ... 170

© ISO/IEC 2024 - All rights reserved

vii


https://webstore.ansi.org/Standards/ISO/ISOIEC390752024
https://webstore.ansi.org/Standards/ISO/ISOIEC390752024?source=preview

This is a preview of ISO/IEC 39075:2024. Click here to purchase the full version from the ANSI store.

14.5 <call query statement>. . . ... .. .. e 173
14.6 <fIlter Statement>. . . .. o e 174
14.7 <let StateMENE>. . . ..o e 175
14.8 <FOr  STAtEMENE>. . . . oo e 177
14.9 <order by and page Statement>. . . .. ... ottt e 180
14.10 <primitive result statement>. . . ... .. . e 182
14.11 <STetUIN SEAtEIMIENE>. . . oottt et ettt e e 185
14.12 <Select StatemMENt>. . . . oo e 190
15 Procedure calling..........ccoviiiiiinitiiniinii e iaaiians e saannnsesrsnnnnnssensns 199
15.1 <call procedure statement> and <procedure call>............ .. ... i i 199
15.2 <inline procedure call>. .. ... ... ... i e e 201
15.3 <named procedure call>. .. ... ... .. 203
16 COomMON ElemMEeNTS. ...ttt it saniaa s saasaassesssanannsesssnnnnnsssssns 205
16.1 <at SChema Clause>. . . . ... 205
16.2 <USE graph Clause>. . . .. o e 206
16.3 <graph pattern binding table>. . . ... ... 208
16.4 <Braph PatteIm>. . . .o e 213
16.5 <insert graph pattern>. . . ... .. e 219
16.6 <path pattern prefix>. . . ... e 222
16.7 <path Pattern EXPreSSION>. . . oo\ttt et e e e 226
16.8 <label EXPTESSION>. . ot it e e e 236
16.9 <path variable reference>. .. ... ... . i e e 238
16.10 <element variable reference>. . . ... ... ... e 239
16.11 <graph pattern quantifier>. .. ... ... 240
16.12 <simplified path pattern exXpression>. ... ... ... 242
16.13 SWHETE ClauSe>. . . ..o 247
16.14 <yield ClaUSE>. . oo e e e e 248
16.15 <EroUP DY Clause>. . . ... 250
16.16 <order By Clause>. . . ..o o e 252
16.17 <sort specification list>. . . ... ... 253
16.18 <HMIt Clause>. . ..o e 256
16.19 <OfSEt ClaUSE>. . . ot 257
17 Object referencCes. .......ouuiiiiiiininisssssssssssssssssssssssssssssssssssnssssnnnnnns 258
17.1 <schema reference> and <catalog schema parentandname>. . ............... ... ... ... on .. 258
17.2 <graph reference> and <catalog graph parentand name>. . ...t 261
17.3 <graph type reference> and <catalog graph type parentand name>........................... 263
17.4 <binding table reference> and <catalog binding table parentand name>....................... 264
17.5 <procedure reference> and <catalog procedure parentand name>. ................ ... ..iiu... 266
17.6 <catalog object parent reference>. . . ... ... .ttt e 267
17.7 <reference parameter specification>. .. .......... .. e 269
17.8 <external object reference>. . .. ... .. . e 271
18 Type elements. . .....uuuuuueteiiiiiinii e iiaiiaat e saaniansesssannnnsesssnnnnnsssnsns 272
18.1 <nested graph type specification>. . .......... . 272
18.2 <node type Specification>. . . . ... .. .. 277
18.3 <edge type specification>. . . . ... ... . e 281
18.4 <label set phrase> and <label set specification>. .. ....... ... .. .. i 289

© ISO/IEC 2024 - All rights reserved

viii


https://webstore.ansi.org/Standards/ISO/ISOIEC390752024
https://webstore.ansi.org/Standards/ISO/ISOIEC390752024?source=preview

This is a preview of ISO/IEC 39075:2024. Click here to purchase the full version from the ANSI store.

18.5 <property types specification>. . . ... .. 290
18.6 0 (0] 01 0 2 74 o T 291
18.7 <Property Value By pe>. . .o i s 292
18.8 <binding table type>. . . . oot 293
18.9 0377 1L (T T 294
18.10 <Held Y PE>. . oot e 318
19 Predicates. . ....eeueiiiiiini i iaiaa i s 319
19.1 <search condition>. . .. ... . . e 319
19.2 B0 1= b or= Y = 320
19.3 <COMPATISON PrediCate™. . ..o\ttt et e et e 321
19.4 <EXISES PrediCate™. . . ottt ittt e e e e 326
19.5 <null predicate>. . . ... .. . 327
19.6 <value type predicate>. . . ... .. o 328
19.7 <normalized predicate>. . . ... ... 329
19.8 <directed Predicates>. ... ... it 330
19.9 <labeled predicate>. .. ... ... i e e e 331
19.10 <source/destination predicate>. .. ........ ... e 332
19.11 <all_different predicate>. .. ... ... ... i e 334
19.12 <SAME PrediCate>. . . oottt 335
19.13 <property_exists predicate>. ... ... ...t e 336
20 Value expressions and specifications.............ooiiiiiiiiiiii it e 337
20.1 SVAlUE B PTES S 0>, & ot ittt ettt e e e e 337
20.2 <value expression Primary>. .. ... ...ttt e e et 339
20.3 <value specification>. . ... ... 340
20.4 <dynamic parameter specification>. .......... . .. 342
20.5 <let Value eXPreSSION™>. . . .ottt ettt e e e e e e 343
20.6 <VaAlUe QUETY EX PSSO ™. . . o\ttt ettt ettt et ettt e 344
20.7 N or LY q 0 1) (0 ) o 346
20.8 <cast SPeCification>. . . .. ... o 349
20.9 <aggregate fUNCHON>. . .. ... . e e e e 363
20.10 <element_id fUNCHION>. . ... i i e e e e 369
20.11 000 0 0 1<) o A (3 (=) () 0 (ol 370
20.12 <binding variable reference>. . . . ... ... 372
20.13 <path value eXpresSion>. ... .. ..ttt e e e 375
20.14 <path value CONSIIUCTOr™>. . . . .. .. e e et ettt 377
20.15 <list Value eXpresSion ™. . . ... ot e 378
20.16 <list value funCtion>. . . . ... o e 379
20.17 <list value CONSEIUCTOr>. . . . . ottt e e e e e e e e 381
20.18 S Y =T0{0) o Bol0) 4 1Y ot § ot o) oo 383
20.19 SH L. Lo 385
20.20 <boolean value eXPreSSiON>. . . ... ...ttt e e 386
20.21 <NUMETIC Value EXPIreSSION>. . . oottt ittt et et e e et e et e e e 388
20.22 <numeric value function>. ... ... ... e 390
20.23 <String value eXPreSSION>. .. ... o\t e 397
20.24  <character string function>. . . ... ... .. e 400
20.25 <byte string fUNCHiON>. . . ... ... e 405
20.26 <datetime value eXPresSsion>. . . ... ...ttt 407

© ISO/IEC 2024 - All rights reserved

ix


https://webstore.ansi.org/Standards/ISO/ISOIEC390752024
https://webstore.ansi.org/Standards/ISO/ISOIEC390752024?source=preview

This is a preview of ISO/IEC 39075:2024. Click here to purchase the full version from the ANSI store.

20.27 <datetime value function>. . .. ... ... . 408
20.28 <duration value eXpression>. . . ... ...ttt 414
20.29 <duration value function>. . .. ... ... e 418
21 Lexical elements..........ovviiiiiiiiii i i i 422
21.1 Names and variables. . . . ... ... o e 422
21.2 S0 1) 0 425
21.3 <token>, <separator>, and <identifier>. ... ... .. ... . . . 438
21.4 <GQL terminal character>. . .. ... ... . e 448
22 Additional commoON FUlesS. .. ..o v v i i s i e 452
22.1 Annotation of @ <GQL-Program>. . . . . ...ttt e 452
22.2 Machinery for graph pattern matching. . ......... ... 455
22.3 Evaluation of a <path pattern expression>. . .. ... . i 460
224 Evaluation of a selective <path pattern>........ ... .. i 465
22.5 Satisfaction of a <label expression>byalabelset......... ... .. .. o i 469
22.6 Application of bindings to evaluate an expression. .. .......... ...t 471
22.7 Evaluation of an expression on a group variable. . .......... ... . i 475
22.8 Application of bindings to generate arecord. . ........ ... ... 476
22.9 Resolution of a <simple directory path> from a start directory. .. ........ ... ... ... i, 478
22.10 Store asSIGNIMENT. . ... . i s 479
22.11 Determination of identical values. .. ... ... ... i 485
22.12 Determination of distinct values. . .. ... ... .. 487
22.13 Equality Operations. . . .. ... ...ttt e 489
22.14 Ordering OPerations. . . . ..o\ttt ettt e e et et e e 490
22.15 GroUPING OPErAtiONS. . . o o\ttt ittt ettt e e et et et e e e 491
22.16 Determination of collation. . . . ... ... i 492
22.17 Graph-type specific combination of property value types. . ............oo i 493
22.18 General combination of value types. . ... ... e 494
22.19 Static combination of value types. . ... ... .. 497
22.20 Determination of value type precedence. . ... ... ... .. i 500
23 GQLSTATUS and diagnostiCc reCords. ........ovviiiiiiiriiiirssnirassssrnssrssnsssnnnnns 505
23.1 GQL ST AT US. . . ottt ettt e e e e e e e e e e e e e e 505
23.2 DiagnostiC TeCOTAS. . . . .o v ittt et e e et e e e e 510
2 004 10 9 11 B 1 Lo 513
24.1 Introduction to cONformance. . . ... ...ttt e 513
24.2 Minimum conformance. . . .. ... ...ttt e 513
24.3 Conformance to fEatUIeS. . .. ... vttt ettt 513
24.4 Requirements for GQL-Programs. . . ... .o .ttt e e e e 515
2441 Introduction to requirements for GQL-programs. . .. .........uuuieeieene it 515
24.4.2  Claims of conformance for GQL-Programs. . . . ... .. .ttt e 515
24.5 Requirements for GQL-implementations. . . .. ... ... it 516
24.5.1 Introduction to requirements for GQL-implementations. ... ........ ... .. o i 516
24.5.2  Claims of conformance for GQL-implementations. .. ........... it 516
24.5.3  Extensions and Options. ... ...ttt it e 516
24.6 GQL Flagger. . oot ittt e e e e e e 516
24.7 Implied feature relationships. .. ... ... i 517
Annex A (informative) GQL conformance SUmmary. .........ooiieeiiiinnnnnnnsnnnnnnnnnnnnns 522

© ISO/IEC 2024 - All rights reserved

X


https://webstore.ansi.org/Standards/ISO/ISOIEC390752024
https://webstore.ansi.org/Standards/ISO/ISOIEC390752024?source=preview

This is a preview of ISO/IEC 39075:2024. Click here to purchase the full version from the ANSI store.

Annex B (informative) Implementation-defined elements..................c.cciiiiiiiinenns, 555
Annex C (informative) Implementation-dependent elements................ccciiiiiiinnnnn. 574
AnnexD (informative) GQL optional feature taxonomy............coiiiiiiiiiiiiiiiinnnnnnnns 577
Annex E (informative) Maintenance and interpretation of GQL.................coiiiinenns, 587
Bibliography. ... 588
3100 589

© ISO/IEC 2024 - All rights reserved

xi


https://webstore.ansi.org/Standards/ISO/ISOIEC390752024
https://webstore.ansi.org/Standards/ISO/ISOIEC390752024?source=preview

This is a preview of ISO/IEC 39075:2024. Click here to purchase the full version from the ANSI store.

Tables
Table Page
1 Valid operators involving values of temporal types. . . ... e 92
2 Symbols used in BNFE. . ... o 97
3 Conversion of simplified syntax delimiters to default edge delimiters. ............................. 244
4 Valid combinations of source and target and types. . . ... ..ot 350
5 Truth table for the AND Boolean Operator. . .. ......ouuiu ittt et e e 387
6 Truth table for the OR Boolean operator. . .. ... ... . e et 387
7 Truth table for the IS Boolean operator. . ... ... ...t e 387
8 GQLSTATUS class and subclass COdes. . ... vu ittt e et ettt et 505
9 OPeration COES. . .\ vttt ittt et e e et e e e e e 510
10 Implied feature relationships. . . ... o 517
D.1 Feature taxonomy for optional features. .. .......... i e e e 577

© ISO/IEC 2024 - All rights reserved

xii


https://webstore.ansi.org/Standards/ISO/ISOIEC390752024
https://webstore.ansi.org/Standards/ISO/ISOIEC390752024?source=preview

This is a preview of ISO/IEC 39075:2024. Click here to purchase the full version from the ANSI store.

Figures
Figure Page
1 Components of a GQL-environment. . . . ... ... e 21
2 Components of a GQL-catalog. . . .. . ..ottt 25
3 Major classes of data Ty Pes. . . . ..ottt e 61

© ISO/IEC 2024 - All rights reserved

xiii


https://webstore.ansi.org/Standards/ISO/ISOIEC390752024
https://webstore.ansi.org/Standards/ISO/ISOIEC390752024?source=preview

This is a preview of ISO/IEC 39075:2024. Click here to purchase the full version from the ANSI store.

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.
[SO 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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of document should be noted. This document was drafted in accordance with the editorial
rules of the ISO/IEC Directives, Part 2 (see htt ps: // www. i so. org/ di recti ves or
https://ww.iec.ch/ nenbers_experts/refdocs).

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 had
not received notice of (a) patent(s) which may be required to implement this document. However,
implementers are cautioned that this may not represent the latest information, which may be obtained
from the patent database available atht t ps: // www. i so. or g/ patent s and htt ps:// pat -

ent s. i ec. 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 expressions
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
https://ww.iso.org/isol/foreword. ht M .InthelEC seehttps://ww.iec.ch/under-
st andi ng- st andar ds.

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

Any feedback or questions on this document should be directed to the user’s national standards body.
https://ww. i so.org/ menbers. ht m andhttps://ww. iec.ch/national -commttees.
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Introduction

This document defines GQL, a database language for modeling structured data as a graph, and for storing,
querying, and modifying that data in a graph database or other graph store. There are two major graph
data models in current use: the Resource Description Framework (RDF) model and the Property Graph
model. The RDF model has been standardized by W3C in a number of specifications. GQL addresses the
Property Graph model.

Property graphs organize data as entities called nodes (or, alternatively, vertices) and edges (or, altern-
atively, relationships). Each graph element (a node or an edge) can have associated labels and properties.
The flexibility and intuitiveness of the data model and its emphasis on interconnections between graph
elements make property graphs suitable for storing complex knowledge and for analytical tasks such as
entity resolution, fraud detection, cyber security, and forecasting.

GQL is declarative and transactional, taking inspiration from SQL and from leading independently-
developed property graph languages. Property graphs select data primarily through path pattern
matching. Defining path pattern searches in a graph is often simpler or more flexible than defining the
equivalentjoins in SQL. The flexible data model, the availability of path pattern matching, and the efficiency
of traversing edges compared to joining tables have led to increasing interest in property graph databases.

Various graph data models have been around for many decades, but it is only since the early 21st century
that the demand has driven the rise of commercial graph database and graph analytical systems for
property graphs.

GQL provides a standard yet flexible common language for this growing market. GQL supports the same
graph pattern matching syntax as SQL Property Graph Queries, ISO/IEC 9075-16, Information technology
— Database languages SQL— Part 16: Property Graph Queries (SQL/PGQ). While SQL/PGQ provides the
property graph data model and graph pattern matching on top of a relational SQL database, GQL is
intended for pure property graphs that provide graph data management independent from SQL.
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